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Fighters—Pratt & Whitney Aircraft 
makes engines for the Air Force the 
expansion of which is a vital part of the 
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Industrial Mobilization 


Industry's Part in National Defense..... 
Mobilizing industry in an emergency 


Engines for the Air Force 
Pratt & Whitney Aircraft’s plant is flexible 


Flying Boats That Bomb 
Consolidated Aircraft makes big planes for the Navy 


Machine Guns in the Making 


Colt’s uses automatic principles in its factory 


More Power to the Fleet 
General Electric makes huge turbines for ships 


Welded Mounts for Air Defense 
York Safe & Lock has new set-up for gun carriages 


Brass Buttons to Shell Cases 
Scovill admirably mixes war and peacetime products 
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x BACKBONE OF DEFENSE « 


O our traditional mighty Navy and its shore 

support, the Army, have been added in the 
past twenty years their wings of defense—the air 
forces. 

The backbone of the two great branches, as well 
as of their air auxiliaries—in fact the backbone of 
defense—is metal-working; for here is the founda- 
tion of a prepared nation. Here the arms of the 
nation must be built in emergencies. And here 
preparedness develops from fiction into reality. 

Since the first of the year we have presented 
four special sections on National Defense condi- 
tions. America’s general defense position and needs 


were outlined in “For National Defense”, January 


11. Following this report a series of three sections 
described actual plant conditions in the arsenals 
(February 8), navy yards (March 22), and air 
bases (April 19). 

To this series we now add INDUSTRIAL 
MOBILIZATION. This issue will give you a pic- 
ture of metal-working’s part in National Defense— 
will bring the “Backbone of Defense” to life. Here 
you will find described actual production methods 
of handling government orders—many adaptable 
to your own plant conditions. Here also, in the 
advertising pages, is equipment at work on the 
jobs. Read this issue carefully—save it for future 


reference on your own production problems. 





INDUSTRIAL MOBILIZATION x A RESPONSIBILITY 
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SPIRAL bevel, Zerol bevel and hypoid gears 
—you can cut all three on the Gleason No. 16. 


The No. 16 combines the speed and quality of a 
production machine with the wide range of 
pitth and gear diameter required for jobbing. 
Tooling cost is low on the No. 16—only a few 
cutters are required for the entire range of 
spiral bevel and Zerol gears. 
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No. 16 HYPOID GENERATOR 


gy GLEASON WORKS 


Builders of Bevel Gear Machinery for Oran) Seventy Years 


SPIRAL BEVEL GEARS 


% smoothness, quietness and 
strength under all operating 
conditions 


*ZEROL BEVEL GEARS 


— controlled, localized tooth con- 
tact of spiral bevels with thrust 
characteristics of straight bevels 


W 


HYPOID GEARS 


smoother and stronger than 
spiral bevels plus pinion-shaft 
offset 


A suggestion—replace your straight bevel 
gears with Zerols or spiral bevels and cut all 
bevel gears on the No. 16. Write for detailed 
information. 


*Reg. U.S. Pat. Off. Pat. Pending. A curved-tooth bevel gear 
with zero-degree spiral angle. Zerols are replacing straight bevel 
gears where thrust limitations prevent the use of spiral bevels. 
Zerols can be substituted for straight bevels without change in 
mountings. Like spiral bevels, the localized tooth contact of 
Zerols allows for slight displacements without concentrating 
the load dangerously near the ends of the teeth. 
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MANUFACTURING LATHES T H 2 L 0 D G E L 
SPEED GUN BARREL TURNING | . 














OUR 14” Lodge & Shipley Manufacturing Lathes put the 
finishing cut on gun barrels in the Springfield Armory Form- 
ing shop and play an important part in speeding up production. 


L & S Manufacturing Lathes assure tremendous time savings on 
duplicate work regardless of quantity—an important advantage 
in any shop whether manufacturing weapons of defense or 
products for normal consumption and use. 


Our engineers will gladly show you how you can benefit 
through turning out your work on modern, versatile L & S 
Manufacturing Lathes. 
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SHIPLEY MACHINE TOOL COMPANY 


CINCINNATI, OHIO, U.S. A. 
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TIP No. 1 





THE CINCINNATI MILLING MACHIN} 


NEW AUTOMATIC MILLING 


© New 2-18 and 2-24 Plain Automatic TURKEY 


Milling Machines for Fast Produc- trav: 
tion of Small to Medium Work ss: 


LONDON. mae 


SAVINGS ALREADY REPORTED FROM MANY ©". 
INSTALLATIONS IN THE FIELD 
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IEATHER ¥ air and 


Warmer For Cost- 
Minded Executives. 
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Percussion rifle, built by 
Robbins & Lawrence at 
Windsor, Vermont, 1849. 





INCE 1845 the Jones & Lamson Machine Company 
“ has been furnishing the United States Army with 
equipment for National defense. Lamson, Goodnow & 
Yale, predecessors of the Jones & Lamson Machine 
Company furnished rifles and machine tools for the 
Civil War. Soon after this period, and up to the present 
day, this firm has concentrated its full energy on the 


building of machine tools. 


On the opposite page is shown a portion of the J & L 
equipment in one U. S. Armory. The Fay Automatic 
Lathes are turning gun barrels. The J & L Comparators 
are keeping a constant check on all sorts of production 


tools and gauges. 


With a background of so many years of experience, 
J & L is prepared with the latest equipment and infor- 


mation on defense machinery. 


Inquiries incur no obligation. 


JONES & LAMSON MACHINE COMPANY 


Springfield, Vermont, U.S.A. 
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One of a battery of 12” Fay 
Automatic Lathes turning 
rifle barrels. 






Two J & L Pedestal Com- 
parators used in an Armory 
tool room. 





J & L Pedestal Comparator 
checking a special cutter for 
semi-automatic rifle part. 
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GEAR FINISH Still Greater 
FELLOWS METHOD THROUGH 
a, nn 


MASSIVE 
DESIGN 


EXTREME 
RIGIDITY 


PRECISION 
TOOLING 


EXCEPTIONAL 
ACCURACY 


ACCESSIBLE 
LOADING AND 
UNLOADING 


HIGH 
PRODUCTION 


AUTOMATIC 
CONTROL 


LOW 
LABOR COST 
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SHAPER COMPAN Y 


Springfield, Vermont—or 814 Fisher Bldg., Detroit, Mich. 
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Rigidity / 


@ Tool spindle and work arbor 
held to inflexible alignment 
under maximum tool pressure ...on the 


NEW FELLOWS GEAR FINISHING MACHINE 


The massive and rigid design and construction of this new Fellows Gear 
Finishing Machine makes possible still greater control over accuracy—and 
without limiting production. Particular care has been taken in the design 
of this machine to transfer the tool thrusts to the massive base and bed 
with the result that a consistently better finish is obtained, coupled with 
higher production and longer tool life. 

Furthermore, the design of the head and tail stock permits holding 
many types of gears without the use of special outfits or fixtures. Unusual 
accessibility facilitates loading and unloading, thus 
further increasing production. 

This machine includes many other exclusive fea- 
tures fully detailed in a new circular which is yours 
for the asking, write: 
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A CAMERA manufacturer uses two 
CINCINNATI No. 2 Centerless Grind- 


ers to rough and finish long and short 
bearings on governor pinions for movie 
cameras. One Centerless grinds the 
long bearing, the other grinds the short. 
Using the infeed method, production is 
450 per hour while roughing and 300 
per hour while finishing. Roughing 


limits are +9") and finishing limits 


+.0000" 
are — 9005" 


Heres an example of how Centerless 
Grinders are turning out better jobs at 


a decided saving in production costs. 
They will do the same for you. 


The Centerless Grinder (an exclusive 
CINCINNATI product) gives you more 
nearly continuous grinding... heavier 
cuts can be taken . . . infeed or thrufeed 
methods can be employed . . . no center- 


ing orinspecting operations are necessary. 


If it's accuracy, smooth finish, rapid pro- 
duction and lower grinding costs you're 
looking for, it's Centerless all the way. 


Why not let us study your grinding problems to 
determine if the Centerless method can be applied? 


There's no obligation, of course. 


CINCINNATI GRINDERS INCORPORATED 
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LANDIS 
Automatic 


Forming and Threading 
Machine LANDIS Collapsible Tap 


LANDIS 
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Up-to-the-minute performance and accurate pipe thread production are assured in the 


Brooklyn Navy Yard through the use of a modern Landis Pipe Threading Machine. 


The machine—in service for the past year and a half—carries its share of the 
important work involved in the naval preparedness program. It handles the threading and 


reaming of Red Brass !/2"" and 1|!/," tubing stock with precision and speed. 


Modernization of all threading operations — for parts as well as pipe—is assured through 
the use of Landis Machines and Die Heads. There's a type and size for bringing your 
thread production up to date. 


Investigate the savings you can make—the better quality threads you can produce faster 
and at lower cost—when you LANDISIZE your threads. 


Complete information available on request. 


LANCO Head for Hand Operated 
Threading Machines LANDIS Pipe Machine 


MACHINE CO., Inc. Pensa: 
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SHAPERS 
ty pify 
modernized 
production 


Explore the possibilities for savings offered by 
"AMERICAN" Shapers. You'll find many reasons 
why these machines fit logically into moderniza- 
tion plans fully outlined in Catalog E— yours for 


THE 
AMERICAN TOOL WORKS CO. 


Cincinnati 
Ohio 
oa 


LATHES - RADIALS - SHAPERS 


HESE modern machines are recognized 
throughout the metal working industry 
for their ability to produce high quality 
work at low cost. Their acceptance by 
leading manufacturers in the industry is 
evidence of their proved ability as fast 


workers. 


In addition to their capacity for heavy cuts, 
“AMERICAN” Shapers are accurate. 
versatile and easy to handle—advantages 
which have popularized their use in the 
most prominent tool rooms, die shops, 


mold plants and production departments. 





Both the ARMY 
and the NAVY 


Use the 
ARMSTRONG SYSTEM 


The "Armstrong System" that provides ARMSTRONG TOOL 
HOLDERS which "Save All Forging, 70% Grinding and 90% 
High Speed Steel", is being used in both arsenal and naval 
production. Springfield Armory's modernization program in- 
cluded an installation of two new lathes to supplement a bat- 
tery of four to speed-up production of small arms. All the 
lathes are “tooled-up" with permanent multi-purpose 
ARMSTRONG TOOL HOLDERS—each equal to a complete 
set of forged tools. A shaper is similarly equipped. 


At the Brooklyn Navy Yard Shops too, a program is under way 
to efficiently modernize and maintain the fleet. Orders call for 
fast, accurate and efficient metal cutting—with low tool costs. 
ARMSTRONG TOOL HOLDERS assured the success of their 
part of this program for they will stand up to any cut the 
machine tool can pull so cutting speeds and feeds can be 
stepped up safely. 


No matter what your machining problem is, it has been worked 
out for you in the “Armstrong System" with its Tool Holders of 
over 100 sizes and shapes. Solve your machining problems with 
the right ARMSTRONG TOOL HOLDER—correctly designed, 
correct in proportion, in cutting angle and approach they give 
maximum strength with maximum clearance. 


Illustrations: (top) New Production Lathes and Shaper at Springfield A : 
equipped with ARMSTRONG TOOL HOLDERS. (center and below) ARMSTRONG You can pick them up os needed from stock ot your local supply 
TOOL HOLDERS in Brooklyn Navy Yard. house. Write for Catalog today. 


ARMSTRONG BROS. TOOL CO. Aeron 


"The Tool Holder People” 
315 N. FRANCISCO AVE., CHICAGO, JU. S. A. 
Eastern Warehouse and Sales: 199 Lafayette St., New York s San Francisco London 


ARMSTRONG TOOL HOLDERS Are Used in Over 96% of the Machine Shops and ToolRoom 
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POWER DRIVING SPEEDS UP HIS TRIPLE CONTACT WITH THE SCREWS ARE DRIVEN HOME 
WORK ...there isno danger of DRIVER ...reducesthe driving SAFELY . . . because Phillips 
driver slippage. effort required. Screw heads won’t split. 


Tue SCREW GUNGS TO THE YOY WOULDN'T PLAY EVERY THE RIGHT WAY 


free to hold the work. SHOT WITH ONE DRIVER 
Shape, taper and depth of the genuine Phillips recess 
were determined after thousands of tests. The recess 
utilizes the driver’s maximum turning power without 
sacrifice of strength in the screw head .. . without 
danger of shearing the metal. 
For efficient driving, contact between recess and 
driver should extend as far as possible from the 
screw’s axis. On the other hand, too big a driver means 
stripping threads or tearing fibre structure of wood or 
metal. Thus it requires four driver sizes to drive prop- 
erly the entire range of recessed head screws. Two 
sizes of Phillips Drivers handle diameters #5 through 
#16 or approximately 85% of all screws driven. This Booklet will help your 
plant to cut fasten- 


ing costs and im- 
P H L L P S A recessed pead | SCYEWS — cnecitie tems 


MACHINE comer ani woos Sitrws ours below for free 
copy. 
U. 8. Patents on Product and Methods Nos. ea 046,343; 2,046, 837; 2,046,839; 2,046, — 2,082,085; 2,084,078; 2,084, =). 2,090,338. 
ther Domestic and Foreign Patents Allowed and Pending. 


American Screw Co., Licensor, Providence, R. I. Corbin Screw Corporation, New Britain, Conn. Pheoll Manufacturing Company, Chicago, Illinois 
Chandler Products Company, Euclid, Ohio The Lamson & Sessions Co., Cleveland, Ohio Russell, Bardsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co... Cleveland, Ohio Scovill ‘Manufacturing Co., Waterbury, ‘Conn. 

Parker-Kalon Corporation, New York, N. Y. 


it COSTS LESS FO USE PHILLIPS SCREWS 


18 AMERICAN MACHINIST, May 31, 1939 














BECAUSE wherever 


wheels or shafts turn in modern 
machinery, anti-friction bear- 
ings do these 10 things: 





Reduce friction 





2. Reduce wear 


6. Resist loads from 


all directions. 





7. Permit high speed operation 


at. 


8. Simplify design 


a 


a“ 














Vathng Klla Like 0 Ball 








3. 
9. Allow accurate inter-changeability. 
WY 
= ®- 
>= = 
4. Gye S 
10. Give assured performance 
These are the reasons for using anti- 
friction bearings ... for using ball 
bearings ... for using New Departure 
ball bearings. 
nv . New Departure, Division General 
5. Reduce maintenance... . . Motors Sales Corp., Bristol, Conn. 


NEW DEPARTURE 


| BALL BEARINGS | 
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% This G & L in use at the Springfield Armory is 
used on a variety of instrument work, usually on small 
lot production jobs with a number of special attach- 
ments. 


%& A No. 350 FO G & L horizontal boring, drilling, 


and milling machine at the Brooklyn Navy Yard, used 
on such important elements for fighting ships that the 
work itself cannot be shown. 


EXAMPLES OF 
G&L HORIZONTAL 
BORING MILLS 
PERFORMING VITAL 
OPERATIONS FOR 
UNCLE SAM’S 
FIGHTING 











% Another view of the G & L at the Springfield 
Armory with a special milling attachment in place, 
machining a welded yoke for an anti-aircraft gun 
mount. 
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AGAINST LOSS OF PROFIT.--because 


YOU GET ACCURACY AND SPEED WITH NO 
TOOL SPOILAGE - - ELIMINATION OF WORK 
SPOILAGE---NO OPERATOR FATIGUE 


Here are some of the reasons why! 


Time saving with DEPTH GAGE 

This device eliminates considerable measuring on the part of the operator and also eliminates 
the necessity of constant watchfulness. This results in greater speed and ends the possibility of mis- 
takes. Rotation of the turnstile rapid traverses either the main or high speed spindle by hand. A 
pull on any one or several of the turnstiles engages the power feeds—a push on top disengages them. 


Greater accuracy with SCALES and ADJUSTABLE VERNIERS 


No climbing over headstock to read scales set in column—this means safety—saves time—and 
insures greatest accuracy. The table and headstock movements are each provided with a precision 
scale. The verniers are graduated to read in .00!” and are adjustable so that they can be set to the 
nearest full inch for a starting point, eliminating a lot of decimal figuring. 


The operator can be sure with DIRECT READING DIALS 


Beneath the cover plates, geared to the rotary selectors, are dials which, through openings, 
show the spindle speed or feed engaged. While cranking, the operator merely watches the window 
until the speed or feed wanted appears. Here again is accuracy and savings in time. 


Set-up changing saved with ROTARY TABLE 


Mounted on machine table—either hand or power feed—makes it possible to do any opera- 
tion on any of the four sides of a casting simply by revolving the table—the set-up of the casting 
remains the same—a real time saver. 


Accuracy and speed thru HAND ADJUSTMENT 


A slow hand feed with micrometer adjustment is applicable to spindles through a hand wheel 
at front of head. This hand adjustment of spindles is one of the many G & L features that pay in 
larger profits. 


GIDDINGS « LEWIS MACHINE TOOL CO. 


FOND DU LAC, WISCONS 
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“THE MORE Gal BOOSTERS 


Grinding OD of _pro- 
peller shaft on 20” x 
72” Type D Plain Hy- 
draulic. 


Grinding tactiometer drive 
gear shaft on 6” x 18” 
Type C Plain Hydraulic. 


WE illustrate on these two pages a group of plane 

facts. That is to say we show you many different 
parts which are being ground on Landis equipment in 
some of the world’s largest airplane plants. The views 
above were taken at the large Patterson Plant of the 
Curtiss-Wright Corporation. Numerous other Landis 
grinders are found in the plants of this organization. 
The views to the right are typical of the operations 
being performed on Landis equipment in airplane 
manufacture generally. All of which leads us to, with 
confidence, suggest that you come to Landis with your 
grinding problems whether you contemplate expand- 
ing your facilities or wish to improve both quality and 
quantity of output. Nothing could recommend Landis 
equipment for the exacting requirements of airplane 
manufacture any more than the present wide usage 
of these machines by that industry. 


4 i 


Internal grinding bore of piercing die 
on 14” Type C Hydraulic Universal. 


Grinding radial air cooled airplane 
Type C Radial Cam Grinder. 


/ 7 a 


Ba Pan 
Internal grinding airplane landing gear part 
on 14” Type C Hydraulic Universal. 











Grinding air screw shaft trunions on 14” Type 
C Universal raised to swing 38”. 











Grinding aircraft cable eyes on a 6” Plain Grinding pins of double radial airplane 
Machine. engine shaft on a 20" Type D Hydraulic 


Crank Pin Grinder. 














w . \ oe 
‘ - 
+ 2 ay } 
Grinding taper end of cam pinion Finish grinding pin of assembled crankshaft Grinding pin and fit of crankshaft 


shaft on 14” Type C Hydraulic Uni- on 25” Type D Hydraulic Crank Pin Grinder. front end on 25” machine. 
versal. 









Grinding shoulder and flange of radial air- . | Finish grinding main bearings of assembled 
plane cylinder on 14” Type C Universal raised radial airplane engine crankshaft on 14” Type 
to swing 20”. C Hydraulic Universal. 








Your Drill Problems Solved 


(in one easy lesson) with 


ect rl C "| c ) , . 


“TAKE A TIP, FELLAH! 
My new Thor Drillmas- 
ter has saved me money 
every day. For mainte- 
nance and light-duty 
work there isn't a tool in 
the running with it in its 
price class,” 


















go 
y 


THE THOR since 


Y%4’’ capacity drill for all-around, light- 
duty work. The low-priced drill that 
brings Thor quality within the reach of 
every tool user ... you get Economy 
and Performance at one low cost. 








“FOR YEARS AND 
YEARS we've been cut- 
ting costs with the Thor 
U14A. It's the pioneer of 
small, light-weight pro- 
duction drills,” 






THE THOR UI4A.... $32.50 


%" capacity drill for hard production serv- 
ice. Small, light and sturdy .. . with the 
power of tools twice its size. 





In 
PORTABLE ELECTRIC .TOOLS 











INDEPENDENT PNEUMATIC TOOL COMPANY + 600 WEST JACKSON BOULEVARD + CHICAGO, ILLINOIS: 


SIRMINGHAM -BOSTON + BUFFALO + CLEVELAND + DETROIT - LOS ANGELES + MILWAUKEE - NEW YORK - PHILADELPHIA - PITTSBURGH - ST. LOUIS - SAN FRANCISCO 
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"NOW YOURE 


Tue smart lathe operator knows that he that a good man and a good machine make 
has a partner on a job—that he and his machine an unbeatable combination. 

produce together as a unit. He knows that 
he’s on a spot if his lathe cannot produce the 
quality and volume of work that he could 
turn out on a better machine. 


Make this test today. Tell the man who is 
trying hard but falling down on the job that 
he will work on a Monarch lathe from now 
on. Watch his face light up in a smile of 
But give him a new Monarch—and you'll see appreciation. Hear him say: “Boss, you're 
team work of the highest caliber—you'll agree talking my language.” 

















OVERS THE rT 

~ a . and Pee A 

we AUTOMATIC SIZING) 
= MagnaMatic= LATHES 

5-T MANUFACTURING LATHES 

MODEL "C" TOOL ROOM LATHES 

10" SENSITIVE PRECISION LATHES 

MONARCH KELLER LATHES 

ENGINE LATHES 

Write for Catalogs. 





THE MONARCH MACHINE TOOL CO., Sidney, Ohio, U.S.A. . P 





Chicago Sales Office: 622 West Washington Boulevard. e Indianapolis Sales Office: 3115 North Meridian Street. @ Newark Sales Office: 
1060 Broad Street. e Pittsburgh Sales Office: 604 Chamber of Commerce Bldg. e Agencies in principal industrial centers of this and foreign countries, 


| HELPING in the PROGRAM 


GRINDING MACHINES 


Grinding operations, too, per- 
formed on Brown & Sharpe 
Grinding Machines, meet the high 
standards for precision set in the 
toolrooms of the Government 
Arsenals. On work of this nature 
there can be no compromise with 
accuracy. The entire line of 
Brown & Sharpe Grinding Machines 
is consistent in ability to adhere to 
closest toolroom and manufactur- 


ing limits of precision. 





Right—Battery of 4 Brown & Sharpe No. 2 Surface 
Grinders and close up of one of these units equipped 
with Brown & Sharpe Magnetic Chuck, Permanent Mag- 
net Type, in the toolroom of the Springfield Arsenal. 








Above—Brown & Sharpe No. 1 Uni- 
versal Grinders in the Springfield 
Arsenal Toolroom. 


BROWN & 
















iin a 


OF NATIONAL DEFENSE 


SCREW MACHINES 





Ability to produce fast and maintain accuracy is character- 
istic of Brown & Sharpe Screw Machines. Arsenals take 
advantage of this typical kind of performance in screw 
machine part production. The No. 2G Brown & Sharpe 
Automatic Screw Machine shown is performing turning, 
forming, threading and cutting-off operations on WDI120 
Stainless Steel Stock parts 3!/," long at the Springfield 
Arsenal. 





New No. 141 Catalog 


lists the entire line— P 
copy sent on request 


BROWN & SHARPE MFG. CO. 





Providence, R. |. U.S.A. 


i STARE! 





HELPING in the PROGRAW 


MILLING 


Left—A battery of 2? 
Brown & Sharpe No. 
2 Light Type Uni- 
versal Millers in the 
Hill Shop Toolroom 
of the Springfield 
Arsenal. 





Below—Battery of No. 000 Brown & 
Sharpe Plain Milling Machines helping 
in the program of national defense at the 
Springfield Arsenal. 








Above—One of a battery of new 
Brown & Sharpe No. 2 Light Type 
Vertical Milling Machines in the 
Springfield Arsenal used in the 
manufacture of 30 calibre rifles. 


In the extensive use of 

Brown & Sharpe Milling 

Machines at Government 

Arsenals, advantage has 

been taken of the many modern features incorporated in these 
machines to speed work and cut costs on tool room and produc- 
tion operations. 








Modern plants in all branches of the metal working industry Shere tk thanks & Canis i 0 
accept the name Brown & Sharpe as standing for guality—in the Plain Milling Mackine performing 


machines themselves and in the work they produce. oo ee 





MACHINES 


Navy Yards, too, are quality conscious. In their program 
of modernization to meet the stepped up production 
requirements of national defense, Brown & Sharpe Mill- 
ing Machines play a conspicuous part. The fact that 
modern Brown & Sharpe machines are available in a 
broad range of sizes and types is assurance that advan- 
tage can be taken of the many advanced features offered 
to cut costs on practically any milling operation. 





Right—A No. 2A Brown & Sharpe Uni- 
versal Milling Machine—Dual Control 
Type—cutting tool steel in the shops 
of the Brooklyn Navy Yard. 











Above—tThese views show a Brown & 
Sharpe No. 2 Light Type Milling Ma- 
chine at work in the Boston Navy 
Yard shops, 














UNION TOOL 
GRINDERS 


"go" places at 
Springfield Arsenal 


















The simplicity and 
clean-cut design of the 
Union Bench Grinder 
appeal at once to 
men who know their 
"stuff." 








all 


This is a fuller 
view of the 
grinder (see 


cupies little 
bench space to 
do a real man- 
size job. Note 
convenience of 
controls. 





The Tools you 





buy again! 


Three small Union Tool Grinders— 
all like this—are making themselves 


more than "generally useful’, at 
Springfield Arsenal. 


Their accuracy, speed, ease of han- 
dling and versatility commended them 





to Army men. Send for facts. 













, ATHOL, MASSACHUSETTS 


| TWIST DRILL COMPANY, 
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INDUSTRY'S FIRST LINE OF DEFENSE— 
MODERN MACHINE TOOLS 


Follow the example of our 
Army and Navy by initiat- 
ing a defense program of 
your own. 








Remember, that just as our 
national defense looks to 
industry, so must industry 
look to its own first line of 
defense—Machine Tools. 


Consolidated Machine 
Tools are contributing in 
great measure to those 
successful manufacturing 
plants that have learned 
the first step to profit is 
accurate, speedy, low cost 


NEWTON Unit Head Box Type Milling Machine. Built in machining operations. COLBURN and BETTS Boring Mills are built in sizes 
all sizes with any number of heads and spindles. from 42” up to practically any requirements. 





Three Consolidated cost-cutting tools are shown here but they are only three out 
of a complete line of metal working machine tools for turning, boring, drilling, mill- 
ing, cutting, bending, punching and shearing—machine tools that can build up your 
defenses and put you in an impregnable position to take care of the big market 


opened up by our national defense program. Consult us on your machine tool needs. 








BETTS-BRIDGEFORD 60” HEAVY DUTY GEARED HEAD LATHE 
Built in sizes from 26” up to practically any requirements 


BETTS ¢ BETTS-BRIDGEFORD «© NEWTON e COLBURN e¢ HILLES & JONES « MODERN 


Ns OkLIODATE D 
ACHINE TOOL CORPORATION 
oa”. = 
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The illustration on the opposite page 
shows a Norton Type C Machine in 
the Forming Department of the 
Springfield Arsenal—a typical exam- 
ple of the kind of high production, 
high precision jobs for which the 
Type C is famous. It is available 
in 6”, 10”, 14” and 16” swings and a 
variety of lengths in each; in plain 
and semi-automatic arrangements. 


For heavy ordnance jobs there is a 
complete line of Type D machines in 
20”, 24”, 28”, 32” and 36” swings, and 
they have been furnished in lengths 
as long as 480” between centers. 


Norton No. 1 Universal Tool and Cut- 
ter Grinders are used at Springfield 
not only in the tool room (illustration 
at right) but also in the production 
department for light cylindrical opera- 
tions. 





To meet tool room requirements 
B-E bond wheels are recommended 
for high speed steels, green Crystolon 
and diamond wheels for cemented 
carbides and mounted points for die 
grinding. 


B-E bond wheels are also especially 
suitable for the many high-production- 
precision cylindrical jobs in armament 
manufacture. 


For snagging operations in the foun- 
dry there’s a complete line of Norton 
wheels in Alundum abrasive for steel 
castings and Crystolon abrasive for 
gray iron—resinoid, rubber and vitri- 
fied bonded. 


NORTON COMPANY, WORCESTER, MASS. 
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HERE’S PROOF! 


“We make cold pressed nuts. With the 
steel formerly used, we processed from 
4000-8000 Ibs. of nuts per day. Last 
month, using j-§-°S Controlled Steel, our 
records show we processed from 8000- 
11,000 Ibs. per day, about the maximum 
that can be obtained on our machines. 
Have about doubled our output. Our prem 
duction jumpes 700% between tool set- 
tings. 

“Qn one set of dies we formerly Pro 
cessed 10 to 20 tons of material. We now 
process 140 tons. 400 to 3000 nuts was the 
best we could get with one punch now 
we get 20,000. Do you wonder we re 
enthusiastic about 1-$°S Controlled 
Steels ee 


MORE PROOF! 


“We make connecting rods, cams, front 
axles and other automotive forgings. Ease 
of forging, well-filled sections, and uni- 
formity 0 heat treatment are advantages 
that U -$°S Controlled Steels have shown 
in our plant. Freedom from trimmer 
cracks and quench cracks, together with 
marked roughness after heat treating, 1 
also imparted by these steels. SO 18 defi- 
nite control of hardness from center tO 

. . 





outside of each product. By using U-S°5 





Controlled Steels and our special agitating 
equipment, weve minimized the scale 
effect on hardenability, and in addition 
have materially reduced cleaning costs 
through this freedom from scale.” 


sTILL MORE PROOF! 


“We make screw machine parts. We supply a" infinite variety 
of specialty products to fabricating shops, whose requirements 
are both specific and different. Our cold drawn steel require- 
ments are rigid from the standpoint of machinability, finish, 
and uniformity of physical characteristics. When our products 
are subjected to heat treatment, they must have uniform 
properties, which can only be secured by careful control in the 


manufacture of the steel. So, in buying cold drawn bars, we 
Bi" 


specify U-S°s Controlled Steels—both Open Hearth and 
Bessemer—t provide the uniformity so essential in keeping 


our customers satished. 








U 


Wu 


CARNE 
CORPORATION 


-_—_ 


UH hace 10 show me 


WE INVITE consideration of the following cases, typical of hundreds in 


our files 


... A manufacturer making nuts and bolts formerly changed drills 3 times 
every 8 hours. Using U-S-S Controlled Steel he now runs 26 hours straight, 
without change—drills last 9 times as long. 


...A prominent manufacturer of an automobile specialty specifies coarse 


grain structure for one size, and fine grain for another—and gets it in U-S-S 


‘ 
& 


Controlled Steel. Now obtains uniformly hardened structure with a single 


standardized heat treating schedule. 


...Achain manufacturer is reeling up miles of finished chain made to very 
restrictive physical properties. With U-S-S Controlled Steel he has in- 
creased physical properties at least 25°,—with no increase in cost. 


These users, too, were from Missouri 
when we first introduced U-S-S Con- 
trolled Steels. Today in their shops and 
many others, combined cost reductions 
run into hundreds of thousands of dollars 
yearly. Do you wonder they swear by 
these superior carbon steels? 

In U-S-S Controlled Steels, control 
goes further than the mere close adher- 
ence to chemical specifications. It has to 
do with control of other vitally impor- 
tant properties—forging and machining 
qualities, response to heat treatment, 
ductility, etc.—which so largely deter- 
mine whether production in the user’s 
plant will be wasteful or economical. 

In U-S-S Controlled Steels we have 
proved it quite possible to furnish not 
only fine grain or coarse grain steel as re- 
quired, but to maintain uniformity in 


, 


Pittsburgh, and Chicago 


GIE-ILLINOIS 


shipment after shipment. Thus tool set- 
ups, heat-treating and forging procedures, 
once established for the steel, require 
minimum change. Reduced costs and 
better results follow as a matter of course. 

We welcome the chance to show you 
what U-S-S Controlled Steels can do for 
you. Invite one of our metallurgists to 
look over your production line. He will 
gladly match his time against yours 
to demonstrate right on your own equip- 
ment the money saving possibilities of 
U-S-S Controlled Steels. It costs nothing 
to have him call. 


S T E 
xn 4 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Products Company, New York, Export Distributors 
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A new No. 18 Blanchard Surface Grinder installed 
in the small grinding room of the Springfield Ar- 
senal. Another new Blanchard (a No. 10, not 
shown) is also in this department. Four other 
Blanchards have been serving the Springfield Ar- 
senal for many years. 





long, hard, accurate 
grinding service 


SurFAce grinding by the Blanchard Method is accepted practice 
in the Springfield Arsenal as well as the Brooklyn Navy Yard. 






While the nature of work and materials varies widely in these 
shops, the requirements for precision and finish — such as would 
be expected in Army or Navy production — are extremely rigid. 
The selection of Blanchard Surface Grinders by these arms of 
national defense is significant recognition of the ability of Blan- 
chard machines to maintain accuracy to close limits in long, hard 
service as well as their versatility in precision finishing a wide 
variety of flat surface parts quickly and 
economically. 


Blanchard engineers are available to 
assist you find a practical answer to your 
surface grinding problems. 





THE BLANCHARD MACHINE COMPANY _ xt2 ‘0% your 


FREE COPY OF 


THE BLANCHARD 


S64 STATE ST., CAMBRIDGE, MASS., U.S.A. WORK BOOK 
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Aluminum products take many forms, go 
into every industry. Like the “Alligator” 
amphibian pictured here, able to run on 
land or water, they may be the dreams of 
inventors, materialized. Or, like Alumi- 
num beer barrels, duplicated by the thou- 
sands, week after week. 

Aluminum can be fabricated by every 
metal working method. There is an Alcoa 
Alloy suited to each method, and one 
which develops these characteristics of 
Aluminum to best advantage: light weight, 
resistance to corrosion, strength to suit 
the application, fine appearance. 

Alcoa manufacturing departments rep- 
resent a wealth of experience in the pro- 
duction of special equipment. They also 
are available to help you work out prac- 
tical fabrication problems. Our engineers 
will advise your men on Aluminum pro- 
duction problems. 

How may we serve you? ALUMINUM 
CoMPpANY OF AmerIcA, 2107 Gulf 
Building, Pittsburgh, Pennsylvania. 
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Don't 


It could be repaired— so | ati 2 h 
could a lot of 


old machine 


tools —but... 


T COSTS money to keep fixing old worn out parts. Often without realizing it the 
I entire mechanism has been re plac ed piece by piec e at twice the cost of a new one 
without any ae he oe in efficiency. This old ° ‘hog’ hauled its share of pay 
loads If many times over. Now its owners have sold it for scrap 
and iinned a new one to haul the heavier work modern railroads must handle. 


Here is a lesson for every shop using machine tools. Before you spend good 
money keeping obsolete equipment “rolling,” investigate the savings that new, 
efficient tools will make in your produc tion costs. Add to those savings the repair 
bills for your old equipment and you'll be surprised how quickly they equal the 
cost of new machines. 

In a little while American shops will have to operate at capacity. What that 
capacity will be depends on the efficiency of machine tools. Obsolete but operat- 
able machines can never compete with new, modern equipment. And it costs as 
much for the one as for the other. 


Let Pratt & Whitney trained experts help you weed out the machines that 
you can replace profitably. These men know modern shop practice. Show them 
your problems and get their suggestions. There is no better paying investment 
than the right tools for the job! 


Pratt & Whitney 


Division Niles-Bement-Pond Co. HARTFORD, CONN. 
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FREE 
IBOOKS 








Two New Books 
for Present and Pro- 


spective Operators 
» and Owners of « 


AUTOMATICS 


Each Handbook 


Contains Approximately 
52 CLEAR ILLUSTRATIONS 
33 IMPORTANT TABLES 


¥ 


TYPICAL CHAPTER HEADINGS 


Principles of Construction and Operation. 

Instructions for Setting Up and Operating. 

Standard Tools. 

Attachments, Applications, Examples of 
Work. 

Care and Adjustment. 

Selecting Cams, Speeds and Feeds. 











Cone Automatic Machine Co., Windsor, Vt. 


Please send me the Cone 4-Spindle Hand Book | 


Name — 
Address. 
My Position is ea ee ee ees 


3 USE THIS COUPON <€ 
Please send me the Cone 8-Spindle Hand Book [ | 


City State 
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HOLE GRINDING IS 
“HANDLED. IN THE MODERN 






Teispetstipd 1. Gila ae eich Wikalediesad ockiered 
; in the tool room of the Springfield Armory through the use of a 
_moder » hydraulically operated Series 16 Bryant Grinder. The il- 
lustration shows this machine grinding the inside of a tool steel 
cutter used in Arsenal production. . . Accuracy on this machine 
is assured by an important feature in design — the Bryant overhead 
~ wheel suspension. A three-point control for wheel slide provides Ber 
"tigid and accurate control of the wheel spindle. . . Other exclu- Prices yan ae 
sive Bryant features of design and construction account not only Sacer Dace Hols 
if their high productivity and accuracy but also for their adapt- Grinder 
ab lity to a wide range of work including large or small bores with 
straight or taper holes. . . . Bryant engineers are at your service 
10 study yout hole rinding requirements and ofr soggestions fo 
| NR, vom wet 8 Samer con vs 


BRYANT CHUCKING GRINDER CO. 


















Springfield, Vermont, U. S. A. 
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PREC/S/ON. . . 


Le 


Precision ..... Production, these 
compelling watchwords of the Aviation 
Industry are successfully combined to- 
day in the new Lees-Bradner heavy type 
milling machine. 








Lees-Bradner equipment used by 


In widely scattered plants, throughout Aircraft makers and parts manu- 
the United States, Lees-Bradner equip- facturers. 
ment is providing milled threads that Thread Millers Gear Grinders 
exceed the rigid requirements of the Hobbing Machines 
Gear Measuring and Testing 


aircraft industry. Machines 











The LEES-BRADNER Company 


LR niustite CLEVELAND...OHIO Se 
THE CATMUR MACHINE TOOL DUFOUR PERE FILS &.CIE., 
fae)'410)'8-BEle). 11 RUE NUEVE DE VILLIERS 
Mo}, tele), mum 4, ea a0, 18) LEVALLOIS, PERRET, SEINF FRANCE 
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Lengthen Service-Life... 
Inerease Ruggedness and 
Cut Manufacturing Costs 










WITH BAKELITE MATERIALS 


Make your products more enduring, serviceable 
and economical through the unique combinations 
of qualities provided in Bakelite materials. The 
extensive variety of Bakelite plastics now available 
is helping innumerable concerns to effect substan- 
tial product-improvements. Note these examples: 


Bearings for paper mill machinery last far longer when I 
made of Bakelite Laminated. Replacing babbitt bearings , 
which “squeezed out” after only five months of service, P 


many of these water-lubricated bearings are still in per- 
fect condition after two years—with no maintenance since 
installation. They have entirely eliminated lubricating 
time and materials. 


Transformer oil containers for Keleket X-Ray appa- 
ratus made of impact-resistant Bakelite Molded possess 
mechanical strength to support heavy y transformers, resis- 
tance to withstand jars during head-adjustment, and di- 
electric strength to insulate 90,000 volts safely. 


m 
Intricately-shaped Argus Projector housings of Bakelite 
Molded are easily and economically formed in a single m 
molding operation. They quickly dissipate heat from the 
enclosed 100-watt bulb. 
st 
Among the benefits you can obtain from Bakelite 
plastics are wide color range, transparent or trans- or 
lucent effects, chemical and dimensional stability, 
resistance to oil and acids—and many other impor- it 


tant advantages. Insure selection of the proper 
plastics for your specific requirements — consult 
Bakelite Plastics Headquarters. And write for Port- 


It 


















folio 14 describing many Bakelite materials. est 
BAKELITE CORPORATION, 247 Park Ave., New York (Above) Water-lubricated paper cor 
Chicago: 43 East Ohio Street mill machine bearings of Bakelite 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St., Toronto Laminated proved by test to be 
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle easier and less expensive to lubri- . 
cate and maintain—and much 
longer-lasting. 
Consult Bakelite Headquarters for Plastics anc 


More than 2000 plastic materials are available for your selec- 
tion at this single, central source. There are phenolic, urea, 
cellulose-acetate and polystyrene plastics . .. materials in all 
colors, in transparent, translucent or opaque effects . . . spe- 


fro: 











cial types with high resistance to impact, heat, chemicals or cla: 
electric stress. Supplied in many forms including: i 
h A 8s Projec h si is l ad | 
MOLDING MATERIALS LAMINATED STOCK BONDING RESINOIDS SO Bae San Sehotes honing tole : 
costly to mold, more attractive, lighter in 4 Cal 
CAST RESINOIDS SPECIAL CEMENTS  BAKING-TYPE FINISHES weight and cooler-in-performance because it } 
is formed of heat-resistant Bakelite Molded. 
Chicago Molded Products Company, molder. 
BA KI LI F E. (Left) The Bakelite Molded transformer oil 4 
container of the Keleket X-Ray unit sup- 1 0 


Ree seetored wate matte thewn shows Gutngsth meterat 
oom te the capt Bn me cae Oeneneuuvem ad tadn Gavan wrote 


PLASTICS HEADQUARTERS 





ports the heavy transformer, withstands jars 
when the head is adjusted and safely tames 
90,000 volts. Recto Molded Products, molder. 


VISIT THE BAKELITE EXHIBIT, HALL OF INDUSTRIAL SCIENCE, NEW YORK WORLD’S FAIR 1939 


09 AEN stern came ie 
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"WHEN PROFITS DEPEND ON THE 
QUICK DELIVERY OF COLD FIN- 
1SH ED STE 5 oe . Call your J&L Distributor 





When an emergency arises and you 
need the right kind of cold finished 
steel in a hurry, remember your J & L 
distributor has available a complete 
stock of J & L Controlled Quality 
Steel exactly suited to your require- 
ments. Like all shipments from the 
mill, the history and analysis of this 
steel are known from the time the 
ore first comes from the mines until 
it reaches you in its finished stage. 
It is quality steel — made by the old- 
est producer of cold finished steel in America. During all stages of manufacture 
constant vigilance is kept in the control of quality. 


When you need steel in a hurry, steel that must process quickly, uniformly 









and with little waste, don’t take chances on ordinary cold finished steel. Order 
from your J & L distributor. If you don’t know his name, look him up in your 
classified telephone directory. He is listed under “STEEL — Cold Finished.” 


Call him — he will give you quick, intelligent service. 






* 4} 


J & L— PILOTS THE COURSE OF 


JONES & LAUGHLIN STEEL CORPORATION Jae CONTROLLED QUALITY IN STEEL 
| AMERICAN IRON AND STEEL WORKS 
PITTSBURGH, PENNSYLVANIA lida 


& L— PARTNER IN PROGRESS TO AMERICAN INDUSTRY 
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--- and so this leading 
airplane engine builder uses the 





lo obtain beller working twyfacel 


Precision grinding, such as is required in air- 
plane parts production, calls for clean grinding 
coolant. Possibly, too, it calls for a more efficient 
—and more expensive—type of coolant. 

The illustration on the opposite page shows 
how a leading airplane engine builder is meeting 
both of these specifications: a De Laval "Air- 
Tight" Coolant Clarifier which employs cen- 
trifugal force to continuously remove from the 
coolant even the tiniest particles of metal and 
abrasive. 

Continuous removal of these impurities avoids 
scratches on the work, avoids damage to sub- 
surface structure and makes it possible to grind 
within closer limits. Moreover, it enables the 
same coolant to be used indefinitely and so 
makes it economical to employ the kind of cool- 
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ant best adapted to the work—regardless of 
cost. 

In most grinding operations numerous other 
economies are effected by the De Laval Coolant 
Clarification System. Softer wheels can be used; 
the life of wheels is increased; production is 
speeded up, and there are fewer rejections. 

Write for full information regarding these and 
other economies effected by De Laval centrifu- 
gal machines in modern metal working plants. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 427 Randolph St., Chicago 


* 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 


J 
THE DE LAVAL COMPANY, Limited 


Peterborough Winnipeg Vancouver 


Montreal 


COOLANT CLARIFIERS 


DE LAVAL Clarification System 
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e The more highly mechanized a plant is. l—cutting cost per piece a5 much as 
the more it contributes to employment, the 50% —which puts you in better 


lower its unit costs, and the higher the competitive position 10 get and 
annual wage is apt tq be. hold business. 


Modern Wamer & SwaseY Turret Lathes 9—improving precision and quality 
can help you improve employment, orders, of your product—which again helps 
profits, wages. by- you get orders. 


8—reducing (often eliminating) scrap 
loss-which enables you to pay your 
workers more because their output 
is worth more to you. 


Modern Warner & Swaseys eam an average 
of 20% net profit for their users. They improve 
employee relations because they are easier 
to operate. Whatever your volume of pro- 
duction today, new Warner! & Swaseys can 
help you eam 4 profit on it. For proof, write 
WARNER & SWASEY., 

Turret Lathes, Cleveland. 
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aw 


ATVs 


& 
SWASEY 


Turret Lathes 


Cleveland y. van te sais Si. 


‘ ” \ 
vail CAN TURN IT BETTER FASTER, FOR LES» WITH A WARNER & sWASE! 











WHATS IM THIS ISSUE 


Flexible plant layout is an im- 
portant feature of Pratt & Whitney 
Aircraft’s factory. Further expansion 
can take place without disturbing 
manufacturing methods which are 
particularly suited to the building of 
aircraft engines. How this is accom- 
plished is shown on the floor plan 
and flow chart on page 369. It’s worth 
close study. 


Making flying boats is a task re- 
quiring highly specialized knowledge, 
much special equipment and the 
technique of doing a tailored job in 
sizable volume. Consolidated Air- 
craft has mastered this technique, 
outlined in detail on page 377. 


Mobilization of industry in case 
of a national emergency wouldn't 
be dragged out over a year or longer 
as it was back in world war days. 
Not unless something goes awry 
with the government’s prograrn, and 
that isn’t likely. Industry’s part in 
national defense and how the ma- 
chinery of mobilization would func- 
tion are described on page 366. 


Turbine drives for naval ves- 
sels have long been made by Gen- 
eral Electric. How these drives are 
built for the Navy is told in an ar- 
ticle starting on page 397. All sorts 
of operations are involved—machin- 
ing, annealing, welding, flame-cut- 
ting, testing, to mention only a few. 
Manufacture is carried on at Schenec- 
tady and at Lynn (where the reduc- 


tion gears are made). Production 
methods are described not only in the 
article itself, but in numerous pic- 
tures accompanying it. 


Welding looms as an important fac- 
tor in the manufacture of mounts for 
anti-aircraft guns used by the United 
States Army. It is only recently how- 
ever, that welding has been per- 
mitted by the Ordnance Department 
in the production of guns and gun 
carriages. How York Safe & Lock 
employs welding in making gun 
mounts is described on page 405. 


Diesel engine manufacture for 
the Navy involves many production 
processes at Fairbanks, Morse & 
Company. Flame cutting and weld- 
ing, machining of large welded parts, 
precision work on fuel pumps and 
other smaller parts are some of the 
operations which must be performed. 
They are all outiined on page 387. 


Making guns isn’t like making any 
other product. Despite irregular con- 
tours, recesses and other odd shapes 
that multiply machining operations, 
each component must be fully inter- 
changeable. Replacement _parts 
shipped a year or two after a gun 
is in service must drop into place and 
function accurately. That is the manu- 
facturing problem licked by Colt’s 
Patent Firearms Company. The story 
of this century-old company and how 
it produces arms for the Army is told 
on page 397. 


G.E. layout for magnetic testing of turbine blades 
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Machining cartridge cases 


Stamping 75-mm._ cartridge 
cases is a job done with high efh- 
ciency by the Scovill Manufacturing 
Company. Cups for 30, 45 and 50 
caliber rifle, pistol and machine gun 
cartridge shells also are in regular 
production. The technique used by 
Scovill is described on page 411. 


COMING 


Gear tooth wear may result from 
a number of causes. The gear may be 
incorrectly designed or applied. The 
workmanship or the material may 
be defective. The failure may be due 
to service or operating conditions. 
The subject is so important that one 
prominent manufacturer has studied 
it closely and has reached some im- 
portant conclusions. These conclu- 
sions are of interest to every produc- 
tion man concerned with the causes 
of gear tooth wear and their correc- 
tion. They will be summarized in an 
article, well illustrated, in an early 
issue. 


Artillery ammunition manufac- 
ture, which was discussed in Lieu- 
tenant-Colonel Campbell’s provoca- 
tive article in the last issue, is of 
widespread interest. What is being 
done at the Frankford Arsenai in the 
production of shell will be further 
described in the next two issues by 
Colonel Campbell. This is an au- 
thoritative description of methods 
used in one of the country’s few 
modernized arsenal departments. 





UNIVERSAL 
TURRET LATHES 


_- mm ® 


Production sp 99% cri 


$. 





WITH TOLERANCES WELL WITHIN 


CUSTOMER’S REQUIREMENTS! 


@ The Cincinnati Acme Universal Turret Lathe illustrated 
has several innovations in its design, adapting it to the 
faster and finer machining of flywheels. 


A special arrangement makes possible the facing of both 
back and front sides of the hub simultaneously. Close 
limits are easily held on both sides by a dual indicator. 
Air controlled chucking equipment reduces time between 
pieces. 


In comparing this customer's present results against those 
of their previous method, they are producing 14 to 18 
more flywheels per eight-hour day, thereby increasing 
production approximately 959%! And with tolerances well 
within customer's requirements! 


This sort of outstanding performance can be duplicated 
in your plant. Our Tool Engineers will gladly give you the 
details of how to increase production and precision . . . 
decrease cost and waste. 


a ° | CIT) Ss MACHINE TOOL CO. 
... CINCINNATI, OHIO. 
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Editor 


Keeping the Peace 


N,. RIGHT-THINKING PERSON | wants war,” least 
of all Americans. Yet’ only a small, number of 
people, if recent polls are corre¢t} would take issue 
with the fact that in adequate national defense lies 
the safety of the: United States, Only too_recently 
have we observed the encouragement to aggressors 
which | 
establishment. 

The United States is a peaceful nation and makes 
no pretense in normal times of) keying its indus- 
tries to meet, military needs. We have no Krupp or 
Schneider or Vickets or !Skoda: works ‘turning out 


arises from negléct ‘of | one’s military 


munitions on a vast scalé year in and fear: out. 
Factories doing work exclusively for !thd govern: 
ment’s defense arms are rare. | 

What would happen in time of a ‘nationatemer- 
gency? Our industries would have to be converted 
overnight from their normal operations to manu- 
facture of nationat-defense items. ‘To give~some 
cofiception-ef. what they-weuld be called upon to 
do, we déstribe in this issue the production by 
private companies bf products ndw being made 
for national defense | purposes by ‘seven different 
firms. Dead 3 

Visualize if you please these operations multi- 
plied by the-thousands and you will _get some idea~ 
of American industry's huge task if mobilization 
of its vast resources should ever be necessary in a 
national emergency. Instead of one York Safe & 
Lock Company building gun mounts, there would 
be many companies doing the same job. Ten 
thousand plants or more would be enlisted, along 


with millions of men, for the duration of the 


| emergency. 


Upon the ability of those thousands of plants 


. to produce the government's réquirements, just as 
; much as upon the tactical efficiency of our Army 
; and Navy, would dependithe ogtcome. If a poten- 
..tial enemy, in fact, were adware pf our industrial as 
. well as our iititary| preparedness, he would think 


a long time before precipitating)a clashIt was the 
lack’ of such-industrial preparedness on our part, 
so the story goes, that led the} Kaiser to declare 
His 
Army high command had repprted Afiiérican in- 
dustry to be hopelessly unprepared. | 

How tragic it would be for jus to invite aggres- 


unrestrictett’submarine warfare ‘back in 1917. 


sion again because the world knew that it would 
take jus a yéar or! longer to) get waing! What 
country, on the other hand, could Ba us, in men 
and materials, if our industries were trdinjed for an 
emergency and had adequate modern ¢quipment 
at hand for the job? 

Our objective in thisfssue is to bring to the 
attention of metal-working companie$ their tasks 
in case of a national emergency: |A $tufly of the 
contents will help orient the thoughts Of executives 
toe the- job. ‘of national preparedness which. lies 
ahead. Bettét™be prepared for trouble in case it 
might come than sorry afterwards. 

The 


Army is as dependent upon industry as it is upon 


Brigadier-General C. T. Harris, Jr., 


says, 


its soldiers.” A prepared industry may well be the 


deciding factor in keeping us out of a war. 





T HE UNITED STATES will not go 
into another war at sixes and 
sevens regarding the job which its 
industries should do. Back in 1917 
there were months on end of delays. 
Nobody seemed to know what it was 
all about until a year or more after 
war was declared. But that won't 
happen again. 

Industry’s part in national de- 
fense is clearly defined. And that is 
a good thing, because the least of the 
government’s worries in a national 
emergency would be man _ power. 
The greatest worry would be prompt 
and continuous procurement of sup- 
plies. 

Military authorities, because it is 
their job to do so, are constantly 
striving for perfection in their plans 
to meet the problems arising in an 
emergency. Industrial participation 
on a vast scale is an indispensable 
part of that plan. The plan has never 
been subjected to an actual test (and 
we hope never will be, because Ameri- 
cans have a natural revulsion toward 
war). But in educating industry to an 
understanding of its tasks in connec- 
tion with national defense, it already 
is proving itself valuable. 

What is that plan which, because 
it is known to other countries, may 


Industry’s Part in 


in itself be a deterrent to war? It 
dates back to 1933 when the War 
Department’s mobilization plan was 
put through. After experience with 
this plan, a revised plan (the pro- 
tective mobilization plan) was 
adopted in 1938. 

It calls for mobilization of 1,000,- 
000 men as a starter. More than that 
number would be under arms in four 
months. Over 10,000 industrial plants 
have been surveyed and allocated 
schedules of war items which they 
would be asked to produce. As nearly 
as possible, the war products would 
resemble those made in peacetime. 
In that way the transformation of a 
factory from normal operations onto 
a war basis could be accomplished 
with the least disruption and in the 
shortest time. 

Here is the way the plan works. 
The ordnance department of the 
United States Army, the business of 


which is to keep the Army and Navy 
supplied with necessary war ma- 
terials, has divided the country into 
fourteen procurement districts. In 
addition, there are six engineering 
corps districts throughout the coun- 
try. Before any assignments are made 
of plant capacities and their adapt- 
ability to manufacture of certain ord- 
nance items, the entire situation is 
closely studied. 

After officers have made searching 
surveys of individual factories, and 
the management of a company has 
agreed to cooperate, the company is 
asked to sign a so-called ‘‘schedule 
of production’”’ which it would be 
expected to produce in case of war. 
This ‘‘schedule” has no standing as 
a legal document, but constitutes a 
pledge of performance and gives the 
arrangement an official status. 

Except in rare cases no attempt is 
made to allocate the entire capacity 





WARTIME 


ASSIGNMENTS 





THE WAR DEPARTMENT has carefully surveyed U. S. 
production facilities and tentatively assigned each major plant 
a war product that it is equipped to turn out. Each item in 
the list following represents an actual manufacturing unit, its 
peacetime product and its wartime assignment. These are a 
typical few of many ‘‘facility conversions.” 


NORMAL PRODUCT WAR PRODUCT 


Recoil Mechanisms for 3 in. 
A.A. Guns 


Gun—Howitzer parts 
Recoil Mechanisms for 155- 
mm. Howitzer 


Cartridge Cases, 75 mm. 


Electric Elevators 


Printing Presses 


Automobiles 


NORMAL PRODUCT WAR PRODUCT 


Automobile Bodies Airplane Parts 


faa 


FT 


Electric Refrigerators Airplane Parts sy 
Boats and Lighters Pontoon Bridges (0) - Om 
Wheelbcrrows and Road Ammunition Carts for Machine 
Scrapers Guns 
c ¢ 
a a seitallieaas Automobile Engines and Airplane-type Combat Tank 


Motor Cars 


Fabricated Piping and Air 
i Conditioning Equipment 


Electric Welded Pipe Demolition Bombs and Tor- 


pedo Parts 





Pipe Fittings and Valves Hand Grenades 
Watches 


Electric Equipment 








Mechanical Time Fuzes 


Cartridge Cases, 10-mm. 


Commercial Steel Castings Ate acl 


Tripods for Anti-aircraft 


Guns 

Rolled Steel Products 3 in. Anti-aircraft Gun Forg- ~—- + jeg and Business Bomb Fuzes 
ings achines 

Fire Sprinklers and Alarms Artillery ammunition compo- Postal Meters Bomb Mechanisms 
nents Radio—Phonographs Bomb Fuzes and Parts 
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National Defense 


a 


of a factory to war goods. This makes 
it much easier for the management 
to put production back onto a normal 
basis when war ends. 

Improvements in the program have 
been made recently. A real effort has 
been exerted to relate the allocated 
war items more closely to the prod- 
ucts now being built by companies. 
The desire is to eliminate bottlenecks 
which might clog the output of es- 
sential items in time of war. 

Most serious bottleneck occurs in 
a series of some 54 critical items 
which normally are not made by pri- 
vate industry (such as gas masks, anti- 
aircraft gun mounts, M-1 rifles). 
The War Department is acquainting 
as many firms as possible with manu- 
facture of these critical items by means 
of “educational orders.” 

These orders are placed for a lim- 
ited quantity of certain items. When 
a company receives an order, it sets 


up a production line to make the 
specified product, building the essen- 
tial tools, dies, jigs and fixtures. It 
is estimated roughly that about 30 
per cent of the amount of the con- 
tract will be spent for the tooling 
process, including machine tools and 
other machinery. 

The result of the educational or- 
ders program is that a group of com- 
panies becomes familiar with the 
technique of making materials vital 
to the success of a military force in 
wartime. If war broke out, months 
of valuable time would not be wasted 
in mastering this technique, starting 
“from scratch.” The War Depart- 
ment has recently awarded approxi- 
mately $2,000,000 of educational 
orders. Another $32,500,000 is cer- 
tain of allotment in connection with 
the 1940 military appropriations bill. 

While the War Department knows 
all the family secrets of companies 


which will be called on for service in 
wartime, these companies are ac- 
quainted with the items assigned 
them by means of drawings, specifi- 
cations and other descriptions fur- 
nished by the government. By a 
Congressional Act of July 27, 1937, 
the War Department was authorized 
to sell, loan or give to these companies 
samples of supplies or equipment to 
be made. 

Holding a key position in the 
mobilization plan is the Army and 
Navy Munitions Board. In fact, it 
heads up industrial mobilization as a 
peacetime activity and would con- 
tinue to supervise it after the outbreak 
of war until possibly a super-agency 
superseded it. The industrial mobili- 
zation plan of 1936 was worked out 
by this board. The board also has suc- 
ceeded in bringing the Army and 
Navy into agreement in allocating 
productive capacities in vital indus- 
tries where the needs of both branches 
of the service overlap. 

Provision is made in the industrial 
mobilization plan for a war resources 
administration created by the Presi- 
dent in case of war. This super- 
agency would be civilian manned and 
operated. Between it and the War 
and Navy Departments the Army 





NORMAL PRODUCT 


OF PEACETIME 


PLANTS 


WAR PRODUCT 


Automobiles 


Fabricated Basic Steel 
Products 


Pullman Cars 


Railroad Cars 
Steel Products 
Buses and Trolleys 


Pumps and Wood Working 
Machinery 


Plumbing and Sanitary 
Fixtures 


Linoleum and Floor 
Coverings 


Lawn Mowers 
Railway Signals 
Automobile Steering Gears 


Drop Forgings 


Business Machines and 
Appliances 


Agriculturai Implements 


Artillery Projectiles—Shell 
Armor Piercing Projectiles 


Forgings for 105-mm. 
Howitzer 


Artillery Shell Forgings 
Forgings, 75-mm. H.E. Shell 
Machining, 75-mm. H.E. Shell 
Machining, Artillery Shell 


Machining, Artillery Shell 

Machining, 75-mm. Artillery 
Shell 

Machining, Shrapnel 


Machining, Artillery Shell 
Machines Guns 


\ 
VN 
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Machining, Artillery Shell 
Artillery Shell 


Artillery Shell 
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NORMAL PRODUCT 


Rail and Wire Products 
Railroad Locomotives 


Oil Well and Drillers 
Supplies 


Adding Machines 


‘ak Lo, 
AS 






ee, 


Matches 
Rolled Copper Plate 


Steel-Lead Containers 


Automatic Lead Pencils 
Precision Instruments 
Motor Cooling Equipment 


Springs and Metal 
Stampings 


Office Furniture 

Vacuum Cleaners 

Cans and Food Containers 
Mining Machinery 

Motor Cars 


WAR PRODUCT 


Artillery Shell 
Machinery 155-mm. Shell 
Machinery 155-mm. Shell 


Automatic Pistols 








Aircraft Cartridge Signals 


Metal Components for 
Ammunition 


Ammunition Adapters and 
Boosters 


Ammunition Components 
Navigation Compasses 
Airplane Landing Wheels 
Gas Mask Parts 


Bomb Containers 
Gas Mask Parts 
Gas Mask Canisters 
Light Combat Tanks 
Light Combat Tanks 
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and Navy Munitions Board would 
act as a liaison agency. Other super- 
agencies are provided for the control 
of finance, trade and other elements. 
This part of the industrial mobiliza- 
tion plan, however, has never been 
authorized by Congress. Considerable 
Opposition to it exists in industry. 

It is easy to see from the foregoing 
account that the government has been 
alert in taking the necessary steps to 


war machine for more than a year 
after the United States declared war 
in 1917. The government has Army 
arsenals and Navy yards, but the 
fighting forces are dependent upon 
private industry in wartime for over 
90 per cent of their requirements. 
As the United States expands its 
military and naval establishments as 
national defense measures, the amount 
of work to be done by American in- 
dustry for the Army and Navy will 


grow. The volume now is much larger 
than it was even a year ago. It prob- 
ably will be still bigger a year hence. 
Consequently, the role of private 
industry in national defense is taking 
on increasing importance as the days 
roll by. Since American industry 
leads the world in manufacturing 
technique and its resources are un- 
rivaled by other countries, the build- 
ing of an effective national defense 
program appears to be in good hands. 





avoid the impasse which stalled our 





INDUSTRY'S PART VITAL 


By BRIGADIER GENERAL C. T. HARRIS, Jr. 
Assistant to the Chief of Ordnance, War Department 


MODERN ARMIES can be trained much faster than 
they can be properly equipped. The task of equipping 
armed forces is vastly greater today than it used to be 
because the manufacture of war material is more compli- 
cated. It calls for a highly specialized knowledge on the 
part of the maker. The larger the number of manufac- 
turers who have such specialized knowledge, the stronger 
is our national defense. This is the reason why industry's 
part in national defense is more vital than ever before. 





LINKED TO THE NAVY 


By REAR-ADMIRAL HAROLD G. BOWEN 
Chief, Bureau of Engineering, U. S. Navy 


THE NAVY looks to private industry as a key factor in 
successful completion of the expansion program now 
under way and in meeting any national emergency which 
might arise. Half or more of the ships to be constructed 
for the Fleet are to be built in shipyards of private com- 
panies. Most of the equipment, machinery, parts and 
materials for all the ships, including those built by the 
government, will be supplied by industry. So American 
industry and the Navy are inseparably linked. 
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Engines for the Air Force 





Pratt & Whitney Aircraft laid out its plant with an eye to the 
rapid growth in demand and development of the aviation industry 


VER SINCE its founding, Pratt & 
E Whitney Aircraft has been closely 
identified with the development of 
airplane engines for military use. In 
1925, the year the company was 
formed, the U. S. Navy had reached 
the conclusion that to be effective, its 
aircraft must be based on the fleet in- 
stead of on shore; to reach this objec- 
tive it was found necessary to use 
more powerful engines than were 
then available. 

Pratt & Whitney founders under- 
took to fill this need with a new 400- 
hp. air-cooled radial engine. The suc- 
cess of this design was the start of an 
enterprise that has since been of out- 
standing service in the development 
of military and commercial aviation. 
Today, Pratt & Whitney Aircraft 
builds radial air-cooled engines up to 
1400 hp., and the limits of this type 
of power plant have not yet been 
reached. 

Army orders as well as Navy orders 
tended to speed the rate of develop- 
ment; because of tactical advantages 
international competition in aircraft 
advancement is necessarily keen. By 
the middle of 1938, 14,000 Pratt & 
Whitney engines had been produced. 


Back in World War days, some 
$640,000,000 was spent in trying to 
create an American aircraft industry. 
The Liberty motor was designed and 
farmed out for manufacture to con- 
cerns with little or no previous expe- 
rience in this particular work. As a 
result valuable months went by with- 
out planes; however, production was 
well started when the armistice ended 
the war. 

Today we would face the situation 
in entirely different fashion. We 
have plants, such as Pratt & Whitney 
Aircraft, whose daily work is in this 
field. They have already acquired the 
“know-how” that is so vital in any 
industry where exacting requirements 
must be met. 

In 1929, the engine company, un- 
til then housed in a section of the 
plant of the Pratt & Whitney Divi- 
sion of the Niles-Bement-Pond Com- 
pany, joined with other aircraft firms 
to form what is now known as the 
United Aircraft Corporation. The 
corporation consists of three manufac- 
turing divisions: Pratt & Whitney 
Aircraft, Hamilton Standard Propel- 
lers and Vought-Sikorsky Aircraft. 
The present location in East Hartford 
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was selected in 1929, and construc- 
tion was started on buildings which 
now house the first two of these di- 
visions. Vought-Sikorsky is located 
at Stratford, Conn., on Long Island 
Sound, where its seaplanes, amphibi- 
ans and flying boats can be conveni- 
ently tested. 

A good reason for the New Eng- 
land plant locations was the availabil- 
ity of skilled, competent mechanics. 
The Yankee craftsmanship which has 
in the past done so much for the 
nation’s mechanical development is 
still very much in evidence, and it is 
a highly desirable asset in aircraft 
manufacture. 

Pratt & Whitney Aircraft is a flex- 
ible plant designed for a flexible 
product. It can be said that practically 
everything has doubled in aircraft 
during the past fifteen years. Speed, 
power and the size of the ships them- 
selves have all increased twofold in 
this short span of years. In an indus- 
try where things move fast, produc- 
tion facilities must be set up so they 
can keep pace; else they soon become 
pearhanes & poet useless. Pratt & Whit- 
ney’s ability to keep pace has not de- 
pended entirely on the fact that its 
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Straight-line production is used in the Pratt & Whitney Aircraft plant. Expan- 


sion 1s possible without disturbing manufacturing methods 
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managers have been good opportu- 
nists, clever at devising ways to con- 
vert a small plant into a larger one. 
It is largely a result of the fact that 
the original plan of manufacture was 
laid out on a basis that could be 
maintained as the industry grew and 
the product changed. 

The Pratt & Whitney Aircraft 
plant has successfully met three major 
changes in its manufacturing require- 
ments which have fully justified the 
foresight of those who planned the 
original buildings and the successive 
stages of development. First, there 
was the addition of the two-row 
radial engine which meant fourteen 
cylinders instead of nine with all the 
extra connecting rods, pistons and 
other parts that went with them. 
Again in 1936, when both the engine 
plant and the Hamilton Standard Pro- 
pellers division required more space, 
a new building was added adjacent 
to and connecting with the engine 
plant. In this building, propeller op- 
erations were segregated. At the same 
time, the plan of expansion gave flex- 
ibility for a further move which has 
just now been completed. 

Because of still further demands 
on the engine and propeller divi- 
sions, the former Chance Vought Air- 
craft division has been moved to 
Stratford and consolidated with the 
former Sikorsky Aircraft division to 
which 10,000 sq. ft. of floor area has 
been added; the Hamilton Standard 
Propellers division has been trans- 
ferred to the original Chance Vought 
plant, and the engine division now 
occupies the additional building ori- 
ginally built for propeller operations 
as well as its own former housing 
facilities. A third floor has been added 
to the two-story Pratt & Whitney en- 
gineering building with a floor area 
of approximately 14,250 sq. ft. 

A study of the accompanying floor 
plan and flow chart will show how 
these things have been accomplished 
and how, if need be, further expan- 
sion can take place without disturb- 
ing manufacturing methods which 
have been found to be particularly 
well suited to this product. Straight- 
line production is used here, but not 
in the sense that the automobile in- 
dustry has adopted. The high degree 
of accuracy in all aircraft engine parts 
and the soft metals used for many 
of them does not make the use of 
material handling by conveyor ad- 
visable. 

Another consideration is the fact 
that aircraft engines are not made for 
stock, but instead are tailored to meet 
customer specifications. For example, 
if spare part requirements are in- 
cluded, there are some 50 different 
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Another thread grinding operation 1s 
on the crankshaft. This work is per- 
formed in an Ex-Cell-O machine 


Link rods are diamond-bored, both ends 
at one time. Although there is a 0.001- 
in. limit on the bores, shop practice is 
to hold them within 0.0002 in. on the 
high side. Subsequent polishing opera- 
tions have a tendency to close the holes 
slightly. A Coulter double-spindle ma- 


chine is used 
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The operation of thread milling the cylinder 
barrels is done on the same arbor on which the 
outside diameter has been ground 


Master connecting rods are honed in a machine 
made by the Barnes Drill Company. The operation 
shown is on the crankshaft bearing. A smaller 
machine hones the circle of smaller holes to which 
the link rods are assembled 
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The valve cam gear is lapped in a Fellows machine by means of an internal tooth lap. The gear 
is rotated for four minutes in each direction to remove about 0.0002 in. of metal 


types of complete cylinder-heads. 
This diversity means that the airplane 
engine industry is not on a mass 
production basis in the sense of auto- 
mobile manufacture and cannot be 
rigidly bound by a mechanical set-up 
that would interfere with its flexi- 
bility. 

It will be noted from the floor plan 
that the administration and engineer- 
ing buildings are separate although 
connected with the factory proper by 
passage ways. Either building can be 
expanded vertically or horizontally 
without disturbing the rest of the 
plant. A mezzanine at the end of the 
manufacturing plant contains the shop 
offices and includes provision for 
Army and Navy inspectors. 

The manufacturing space, all on a 
single floor level, is 400 ft. wide and 
1,000 ft. long. It has a main center 
aisle which divides the machining 
departments in two. One side of the 
aisle is devoted to departments work- 
ing on non-ferrous parts, while the 
other side contains all operations on 
steel parts. This arrangement makes 
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Pistons are drilled for their pin holes in a double-end Taft-Peirce special 
machine. This equipment takes the place of two previous operations when the 
holes were drilled in a radial drilling machine and then had to be semi-finish 
bored. Correct alignment is assured by the new method 
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it easy to keep the cutting oils sepa- 
rate and to segregate the chips from 
these two major groups of machines. 

In general, the floor space is di- 
vided into manufacturing depatt- 
ments, each of which is devoted to a 
major engine component. Foremen 
and workman become accustomed to 
handling a certain kind of work, and 
their responsibility for its quality is 
undivided. 

Operations within a department 
are arranged so that the final machin- 
ing and inspection is done adjacent 





to the center aisle. From here the 
work is handled on electric trucks 
which take it to the Pratt & Whitney 
finished stores, or the Army and 
Navy bond sections, until it is re- 
quired for assembly. 

Thus the material handling prob- 
lem is solved by eliminating as much 
of it as possible. 

It can readily be seen that side 
walls of the plant mean little in an 
arrangement such as this. If these 
walls are moved back to give more 
floor space, each department is ex- 


panded proportionately without in- 
terfering with its neighbor. Pratt & 
Whitney Aircraft’s production facili- 
ties can be further increased several 
fold without disturbing its basic 
method of manufacture. 

Close limits are inherent in air- 
plane engine design. This is to be 
expected since precision means de- 
pendability. Aircraft parts must fit 
correctly in order to function tire- 
lessly. For this reason, many of the 
manufacturing operations are de- 
signed to maintain tolerances down 
to a ten thousandth of an inch. Such 
tolerances are not unknown in other 
industrial plants; but in no industry 
are they used with such profusion 
as in aircraft engine manufacture. 
In the making of many types of ma- 
chine parts, there is one controlling 
dimension that receives particular 
care, but in an aircraft-engine part 
there may be a dozen or more such 
exacting dimensions. 

In addition, special attention must 
be given to the materials themselves 
and to surface finish. Pratt & Whit- 
ney makes no forgings or castings 
itself, but has developed outside 
sources of supply and purchases these 
parts from specialists. Finished parts 


W ‘eight is all-important in aircraft 
engine parts. 
pistons are being weighed and they 
must come within 0.01 1b. of 
ard to pass inspection 


In this illustration the 


f stand- 





Gear contours are made smooth and accurate in a 
Pratt & Whitney double-wheel gear grinding ma- 
chine. The machine can grind the working surfaces 


of a gear tooth in one pass 
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A Magnaflux test is given the crankshaft for a Twin Wasp 
engine. This shows the new continuous flow process in which 
the flux- bearing solution is agi while the work is in 
the magnetic field. Invisible flaws are shown up by this test 
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of many kinds are obtained from out- 
side sources. 

Whether the parts are acquired 
from outside or made in the Pratt & 
Whitney plant, they are subject to 
a rigid inspection. All completed 
parts that come into the plant are 
sent to a special inspection depart- 
ment where they are carefully gone 
over by trained inspectors before be- 
ing passed. For instance, the exhaust 
valves are purchased outside. These 
contain a certain quantity of metallic 
sodium which liquifies under heat 
and affords an efficient conducting 
medium to keep the valve head cool. 
An inspection device has been set 
up for determining the quantity of 
sodium in each valve stem. The de- 
vice depends simply on the difference 
in electrical resistance between the 
sodium filled portion and the hollow 
stem. Similar methods are applied to 
other parts. 

Where part contours are impor- 
tant, they are magnified and com- 
pared with standard requirements by 


A Heald double-spindle Borematic 
machine diamond bores the pin holes, 
first with a carbide tipped tool and 
then with a diamond tool which 
produces a hole of mirror smoothness 
and within 0.0002 in. accuracy 


Test engineers in the observation 
room of the Power Palace are enabled 
to make exhaustive readings concern- 
ing all phases o f engine performance 


Valve cam contours are ground in a 
Norton machine with a special mas- 
ter cam for guiding the grinding 
wheel to the correct contour. This 
piece has to be ground twice, once 
for the exhaust cam and once for the 
intake cam 





visual comparators. In certain forg- 
ings, grain flow is highly important. 
In the connecting rod for ee a 
it is desirable that the lines of flow 
not be cut by machining operations 
that determine the outside finish of 
the forging in the highly stressed 
sections. This flow is determined by 
deep etching and microscopic ex- 
amination in accordance with ap- 
proved metallurgical practice. Natur- 
ally, hardness tests are widely used; 
all forgings are checked for their 
Brinell readings. 

Many of the machining operations 
in the Pratt & Whitney plant are 
devoted to the accurate finishing and 
sizing of the engine parts. The cylin- 
der barrels are threaded to fit them 
to the cylinder heads. Although this 
is a shrink fit it is essential that it be 
tight, and for this reason extreme 
care is taken to insure a very smooth 
thread. 

Connecting rods are machined all 
over. This is to control their weight 
and also to eliminate any sharp edges 








or corners that may have irregulari- 
ties in the form of roughness or 
scratches that might be the source of 
a crack in the part. The main con- 
necting rod is honed after it is 
through the other operations to give 
it a mirror finish—not only in the 
main holes for the crankshaft, but 
also in the holes used for assembly 
of the link rods. Gears are ground 
after cutting in order to produce true 
involute contours and to obtain sur- 
faces free from any trace of rough- 
ness. Certain of the gears are machine 
lapped for their final finish. 

Work in process is under con- 
tinuous scrutiny in order that the 
high standards of quality may be pre- 
served. Each machine is equipped 
with its own check gages so the oper- 
ator can continually inspect its out- 
put and make corrections if any 
deviation from specifications shows 
up. Along the aisle at the end of each 
machining department there is a 
bench at which Pratt & Whitney in- 
spectors give each part a careful go- 
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ing over. When these parts are 
assigned to Army or Navy engines, 
they pass on to a second bench at 
which government inspectors repeat 
the check-up to their own satisfaction. 
Army and Navy parts are segregated 
in a special bonded storage depart- 
ment while they are awaiting assem- 
bly. 

Magnaflux inspection is used on 
many of the parts. The crankshaft is 
an example of a part that undergoes 
this process. The part is magnetized 
and covered with a finely divided 
magnetic material either dry or in 
solution. Any flaw or crack that in- 
terrupts the lines of magnetic force 
is quickly shown up by the segrega- 
tion of these particles at such points. 
Pratt & Whitney Aircraft has one of 
the latest continuous flow Magnaflux 
machines in which the magnetic par- 
ticles are sprayed on while the part 
is held between electromagnets. In 
other cases, the parts are magnetized 
and then end into solutions con- 
taining magnetic iron oxide. 


An interior view of the Power Palace shows the method of mounting an engine during tests. 
window may be seen_at the upper right with the duct for the fuel oil and exhaust lines directly below ut 
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Engines are assembled on portable 
stands which move transversely 
across the shop. These stands are 
specially designed, so the engine 
carrying section may be revolved 
through 180 deg. and the work can 
be expedited by using the correct 
angle. Sub-assemblies are built up on 
benches placed at right angles to the 
main assembly line. These  sub- 
assemblies are so located that they 
will feed into the main unit at the 
proper point along the assembly. The 
assembly stands are mounted on rol- 
lers and progress along the line by 
being moved by hand. 

This line is called the “green” as- 
sembly line because it represents the 
first assembly of the engine. After 
all the steps in assembly have been 
completed and the engine is oiled, 
it is put through a “belt’’ test. In 
reality no belt is used, but the engine 
is connected by means of a coupling 
to an electric motor with a built-in 
reduction gear and is run for one 
hour at 300 r.p.m. This step makes 
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certain that all parts move freely and 
that the lubricant is pumped to all 
sections of the engine at correct pres- 
sure. The belt test is followed by the 
“green” test which lasts for ten 
hours. The test is conducted in fully 
inclosed booths with a window in 
one side so the engine operation can 
be observed. A record is taken of the 
engine performance including oil 
consumption, fuel consumption, cyl- 
inder temperature, oil temperature 
and power output. Any mal-function- 
ing is observed as indicated by loss 
of power or speed, or excessive fuel 
or oil consumption. 

Engines are first run for four hours 
at 1,000 r.p.m. pee the fifth hour 
they are stepped up from this speed 
to 90 per cent of the full rated speed 
at which they are operated for two 
hours more. They are then run for 
an hour and a half at 90 per cent of 
the rated power which is consider- 
ably above 90 per cent of the rated 
speed. Next they are run for a half 
hour at full power which includes a 





The observation 





What has been described is the 
production test procedure. Pratt & 
Whitney Aircraft in 1937 completed 
a special ‘Power Palace” for more 
exhaustive tests used in engine de- 
velopment. The Power Palace was 
built at a cost exceeding $200,000 
and is designed to test four engines 
simultaneously. These test rooms are 
sound proof to minimize noise and 
vibration, both inside and outside 
the building. Each is capable of ac- 
commodating engines up to 3,000 hp. 

Another test house, with four 
additional chambers, is now being 
built in the rear of the present fac- 
tory. This is a soundproof concrete 
and steel structure similar to the 1937 
building but incorporating improve- 
ments and refinements dictated by 
operating experience of the past year. 
It further testifies to the fact that 
aircraft engine design continues to 
move onward to greater degrees of 
refinement. 


———— 
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Another requirement of an airplane engine is good balance. Here is shown 
one of the two-row Wasp crankshafts being checked up in a Gisholt balancing 
machine. Dynamic balance is held within 4 in.-oz. 





quarter of an hour at the take-off 
power in five-minute increments. 
Then the engines are stepped back to 
90 per cent of the normal speed for 
the last hour. 

When the engine is stopped it is 
given a visual inspection for leaks 
and looseness, and then is completely 
disassembled. Every part is gone over 
on a bench by Pratt & Whitney Air- 
craft inspectors, and the slightest 
sign of wear or chafing is observed. 
If the engine passes this inspection 
successfully, it is turned over to the 
Army or Navy inspectors should it 
be designed for either of the serv- 
ices. The parts are loaded on special 
portable trucks and taken into one 
of two inclosed cages. For practical 
purposes, these cages represent Army 
and Navy territory respectively. No 
Pratt & Whitney employee is allowed 
within them except on special per- 
mission. In these cages the parts of 
each engine are laid out on one bench 
and carefully reinspected. 

Upon being passed by the service 
inspectors, the engines are completely 
reassembled and sent back to the 
test house for their final test. The 
final test consists of a three-hour run: 
one hour being stepped up from 
1,000 r.p.m. to 90 per cent of rated 
speed, one hour at 90 per cent of 
rated speed, and one hour at full 
rated power and speed. This last 
hour’s run comprises the final accept- 
ance test. It is always witnessed by 
an Army or Navy inspector. These 
inspectors supervise the progress of 
the “green” test and final tests. 
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The center liner of a 
crankcase section is bored 
in a Bullard machine. 
The section itself is a 
duralumin forging in 
which a bronze center 
liner has been shrunk 


This is Army terrt- 
tory. After the 
“green” test engines 
c c iM 

are completely dis- 
assembled and laid 
out, one engine to 
each bench. Army 
insp ectors carefull) 
go over each part be- 
fore releasing them 
for the final test runs 
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Mild California climate and ample yard space make it possible to expand production greatly 
by performing assembly operations outdoors. Engines receive their check run-ins here 
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Flying Boats That Bomb 


Consolidated Aircraft had the courage to uproot an older plant in 
favor of a location that has many advantages in natural facilities 


OST SPECTACULAR flying done by 

the U. S. Navy in recent years 
has been that involving the Consoli- 
dated PBY patrol bomber flying boats 
manufactured in San Diego, Calif., by 
the Consolidated Aircraft Corpora- 
tion. Official performance of the big 
twin-engine PBYs remains a Navy 
secret, but many of the outstanding 
flights made by squadrons of these 
planes during the past two years are 
a matter of public record. 

Mass flights of the PBYs have in- 
volved as many as 48 planes carrying 
336 men on one transocean hop. 
Routine delivery flights alone have 
totalled almost a half million airplane 
miles flown in two years, the official 
figures being: 422,283 plane miles 
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flown by 147 planes carrying a total 
of 1,022 crew members. These fig- 
ures cover only mass delivery flights 
from the Consolidated factory in San 
Diego, and not the actual service op- 
erations which have followed such 
delivery flights. Altogether, Consol- 
idated has built and delivered to the 
Navy more than 200 such pianes, 
whose chief value is their ability to 
scout vast areas of open ocean for a 
hostile fleet. And these planes can 
also carry thousands of pounds of 
bombs for attack purposes once a 
hostile naval force has been located. 

As should be expected, the Consol- 
idated factory is as sensational in its 
way as are the planes that are built 
there, and so are the men in the or- 
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ganization that built the factory to 
build the planes. Consolidated Air- 
craft Corporation is sixteen years old 
in May, 1939. 

Best example of the daring and re- 
siliency of the Consolidated organ- 
ization is the move of the entire plant 
from Buffalo, N. Y. to San Diego, 
Calif., in 1935. For while the com- 
pany is sixteen years old, the San 
Diego plant is little more than three 
years old. The move to San Diego 
required selection of a site, planning 
and erecting of a building with some 
246,841 sq. ft. of floor space, at a 
location almost three thousand miles 
away. It was necessary to move sup- 
plies, tools, and machinery, and some 
hundreds of workers to the new plant 
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with a minimum displacement of ex- 
isting contract work. How well this 
move was planned and executed, and 
how well the new factory was planned 
and built, is demonstrated by the pro- 
duction of more than $20,000,000 
worth of aircraft in San Diego since 
manufacturing operations commenced 
there in September, 1935. As a re- 
sult of such planning the Consoli- 
dated factory could quadruple its nor- 
mal peace-time production rate with a 
minimum of confusion and lost time. 

In moving from the Great Lakes 
area to Southern California, Consoli- 
dated eliminated the problems con- 
nected with snow, ice and winter 
weather, which particularly plague 
the aircraft manufacturer. It was pos- 
sible to build a factory that was “‘all 
windows and doors,” of relatively 
light, long-span roof construction, 
and without a major heating prob- 
lem. Weather in the San Diego area 
is such that planes can be tested al- 


in conducting extensive flight test 
programs where close liaison with 
factory personnel is necessary. 

The Consolidated Aircraft factory 
is built on Lindbergh Field, the San 
Diego municipal airport which is ad- 
jacent to the business district. Al- 
though the Consolidated plant is on 
the land side of the airport, nearest 
railway and highway facilities, there 
is a seaplane ramp on the bay side of 
the field and dock facilities are close 
at hand. Thus the factory has avail- 
able every type of transportation for 
the receipt of supplies and raw ma- 
terials, or for the delivery of finished 
aircraft and parts for land or water 
service. 

The plant is built on a 35-acre site, 
most of which has been reclaimed 
from bay tide-land. Investment in 
plant and equipment totals more than 
$2,000,000. This includes approxi- 
mately $500,000 now being expended 
on modernizing the factory facilities 





around and adjacent to the central 
office space. Production starts at the 
south end of the building, where raw 
materials flow in from the warehouse 
across the alley, or from the stock of 
purchased parts in the material store 
room located in the south end of the 
main building. 

While production is necessarily 
broken at many points, the major 
work proceeds in straight-line flow 
progression up through the plant 
from raw stock and material stores, 
over into hull, or wing and spar de- 
partments, back into the paint shop, 
and then along final assembly to the 
yard for final fitting work. The tool- 
room is adjacent to both machine and 
sheet-metal shops, which promotes ef- 
ficiency. Furthermore, much of the 
toolroom equipment is converted to 
production when initial tooling of a 
new model has been completed. By 
grouping the finishing parts stock, 
tool crib and final inspection in the 
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Consolidated factory layout is properly designed to arrange the various departments for efficient work flow 


most every day of the year and, of 
equal importance, manufacturing op- 
erations can be conducted in the open 
yard area adjoining the plant. The 
area under roof at the Consolidated 
factory now totals 447,332 sq. ft., 
but there is an additional usable yard 
area of 212,462 sq. ft. This yard 
area is inclosed by a high fence and 
is provided with adequate facilities, 
such as electric power outlets and air 
supply. 

Another advantage of the move to 
San Diego is the location of the fac- 
tory adjacent to a protected harbor, 
se prompt launching of flying 

ats when completed. This proxim- 
ity of water facilities aids materially 





378 


in the light of aircraft production 
methods which have been developed 
since the factory was built in 1935. 
While it may sound fantastic to speak 
of “modernizing” a plant that is now 
less than four years old, this is ex- 
actly the case. One of the major 
items of new equipment is a battery 
of presses and drop hammers of large 
capacity to handle new sheet-metal 
production methods. 

Layout within the main factory 
building has been planned for smooth 
flow of work from raw stock to final 
assembly. The offices are located at 
the center part of the front, or high- 
way side, of the building. All pro- 


duction departments are arranged 








center of the plant near the heat-treat, 
drop hammer, anodize tanks, paint 
shop, and plant maintenance shop, it 
is possible to reduce lost motion to a 
minimum on small parts handling. 
Parts and materials flow naturally 
from raw stores, material stores, and 
finished parts stores over in the small 
parts assembly and bench work de- 
partment, and from that point into 
wing and spar, or hull assembly, 
which is but one step removed from 
final assembly. After final assembly 
the planes are moved out into the 
yard for installation of interior fit- 
tings and accessories. 

Extending through the entire 
plant is a complete overhead mono- 
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Rivets of many sizes and shapes 
to the tune of a million a week 
can be turned out on these two 
machines. They are then heat- 
treated and stored in electric re- 
frigerators until ready for use 


An airplane calls for a multitude 
of small machined parts. Here 
cable terminals are being straddle 
milled in a special fixture 


The thin sections and curved con- 
tours of duralumin parts lend 
themselves to roll forming. The 
cold working of dural increases 
its strength 


Machine tools employed for tool- 
work are turned to production 
operations as soon as the tools 
are completed. Here is a large 
radial drill employed in making 
a fixture part; it is also used for 
machining steel tube engine 
mounts 














the finished product 


rail system with a total length ex- 
ceeding 7500 ft. The monorail sys- 
tem is most complete in the paint 
shop, where parts are routed along 
a dozen different parallel tracks, with 
hundreds of ropes used to suspend 
parts ranging from small pieces of 
sheet metal to entire wing panels. 
Almost the entire back of the factory 
building, and both ends of the paint 
shop, is made up of doors. These can 
be opened at any point. In conjunc- 
tion with the monorail system this 
makes it practicable to shift hulls, 
wing or semi-finished planes from 
po to point without disturbing the 
alance of the production line. 
Emergency expansion of produc- 
tion can be accomplished quickly by 
moving all final assembly out into the 
open yard, and by erecting tempo- 
rary buildings just east of the main 
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Sheet metal operations play an important part. A 14-ft. Cincinnati 
shear is shown being set up in the department devoted to this work 


The initial Set-up of a special louver die calls for 5 pecial care. Other 
punch presses handle a multitude of blanking, forming, drawing, 
notching, perforating, crimping, slotting and burnishing opera- 
tions, and even some small shear work 


Skilled toolmakers play an important part in aircraft production; 
they build the foundation work for the accuracy that must go into 





plant, across the boulevard, to house 
small parts assembly. Further plant 
facilities could then be provided, if 
needed, on land available to the north 
of the present main building. None 
of this would materially affect the 
smooth flow of production in the ex- 
isting plant. 

As the company neared the end of 
its current production contract on the 
PBY type planes recently, a major 
program of maintenance work and 
new equipment installation was un- 
dertaken in connection with heavier 
production requirements of work to 
be undertaken in the near future. A 
$500,000 equipment program in- 
cluded three Brown & Sharp auto- 
matic screw machines, two Cleveland 
screw machines, a Cincinnati center- 
less grinder and a LeBlond gap lathe 
to swing 50 in. 
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For the drop hammer die foundry 
two James H. Knapp gas-fired tilting 
type melting furnaces were installed, 
each with a capacity of 8,300 Ib. of 
zinc alloy, or 12,000 Ib. of lead. To 
supply the power for the new air op- 
erated drop hammers a new Worth- 


ington 20x12x14-in. horizontal 
two-stage compressor was added. It is 
of interest to note than a standby sys- 
tem is provided to supply butane gas 
to the boilers, heat-treating equipment 
and furnaces in the event of failure 
of the natural gas supply, piped from 
Los Angeles. Some 10,000 gals. of 
butane fuel are stored at the plant, 
enough to meet normal needs for a 
a full ten-day period. 

Included in the machinery pur- 
chases have been a 4500-ton hydraulic 
press, a Hamilton double-crank 1000- 
ton press, four Chambersburg air- 
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operated drop hammers, and four new 
rope lift type drop hammers designed 
and insoulennall te the Consolidated 
shops. The 4500-ton hydraulic press is 
built by the Birdsboro Steel Foundry 
and Machinery Company in conjunc- 
tion with the Hydraulic Press Man- 
ufacturing Company. The double- 
crank Hamilton press is a single- 
action blanking press of 1000-ton 
capacity, manufactured by the Hoo- 
ven-Owens-Rentschler Division of 
General Machine Corporation. The 
two presses are being installed in the 
center of the sheet-metal department. 
The four air-operated drop hammers 
are all of Chambersburg manufacture. 
Two smaller Chambersburg hammers 
are also being installed, each with a 
stroke of 42 in., and a platen area 
41 by 36 in. 

The drop hammer installations are 
new, such work having formerly been 
contracted to outside manufacturers. 
It is notable that the drop hammers 
are being installed in the center of 
the main factory, immediately adja- 
cent to the machine shop and close to 


Construction of large production fixtures requires some good 


the offices. Drop hammer installations 
have always been a source of concern 
due to the heavy vibrations imparted 
to their foundations, and through the 
soil to buildings and equipment in 
the vicinity. It is of interest then, to 
note the installation of unusually 
large hammers right in the heart of 
the plant; and the installation has 
been further complicatetd by the fact 
that the entire factory is built on re- 
claimed soil filled over tidelands, 
with a bearing value of only 1,250 
lb. per sq. ft. So it was necessary for 
the engineers to solve simultaneously 
load bearing and vibration transmis- 
sion problems. The load bearing 
problem was solved by driving H- 
type steel piles to a depth of 60 ft. 
to serve as a sub-foundation. As the 
roof clearance was only 30 ft. it was 
necessary to drive the piles in short 
sections, welding additional incre- 
ments in place as the driving pro- 
gressed. Shocks have been kept within 
the foundations (subject to working 
demonstration) by mounting the drop 
hammers each on a heavy inertia 


block which is, in turn, suspended in 
a foundation box by means of heavy 
coil springs. The heavy concrete 
foundation box rests directly on the 
steel piles driven in the sub-soil. The 
inertia block is floated in this box 
from steel beams at the top resting on 
Korfund coil springs supported on 
the foundation proper. It is esti- 
mated that the maximum deflection of 
these springs on the largest of the 
Chambersburg hammers will not ex- 
ceed 3 in. In order to save founda- 
tion space it was found necessary to 
make the inertia blocks of something 
with a specific gravity heavier than 
concrete. This was done by using 
steel punchings and scrap as aggre- 
gate in mixing the concrete for each 
of the inertia blocks. The inertia 
block is heavily reinforced with steel 
to keep it from disintegrating under 
the pounding of the hammer. 

An aircraft design has called for 
metal construction to a constantly 
greater degree, the importance of the 
machine shop to airplane production 
has increased. But many metal-work- 
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machine tools in the toolroom as exemplified by this open-side planer 
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ing processes not a part of the ma- 
chine shop proper have also been re- 
quired increasingly. Wood has been 
eliminated so completely from the 
PBY type that the only place it is 
used is for the top of the navigator’s 
table, and small pieces in the pilot's 
seat arm rests. Future designs will 
probably continue this reliance on 
metal and will call for more efficient 
metal-working equipment. Nor is the 
metal all of a kind, for many differ- 
ent alloys, and structural forms, go to 
make up the completed PBY. There 
is extensive use of riveted sheet alu- 
minum alloy in the skin of hull and 
wing. Welded steel tubing is used in 
the engine mount. Liberal use of 
forged dural parts is made through- 
out the plane, and these must all be 
machined. Spot-welded dural and 
stainless steel sheet parts are also em- 


ployed. And dural tubes and ex- 
truded sections are used at many 
points. 

This means that metal-working 


methods have had to be applied and 
developed to fit the particular needs 
of PYB production. Outside the ma- 
chine shop there are the metal shears 
and brakes, the heat-treating furnaces, 
the plating and anodizing equipment, 
welding shops, tube bending, cable 
terminal, swaging machine, presses, 
drop hammers, draw bench, hand 
and machine riveters, and miscellane- 
ous other such equipment. To keep 
all this metal-working machinery go- 
ing a highly efficient tool-crib system 
has been worked out by w hich one 


These engine lathes are typical of the 
modern machine equipment employed 





master tool-crib distributes supplies 
to eight cribs located in or near eight 
separate departments. 

Some conception of the bulk of 
metal parts handled in the manufac- 
ture of large aircraft is provided by 
the size of the anodizing pits, which 
are 20 ft. long and 15 ft. deep. Here 
aluminum alloy parts or assemblies 
are giv en a protective coating of alu- 
minum oxide prior to painting. The 
same emphasis on size is found in the 
paint shop. Here facilities have been 
completely revamped through instal- 
lation of new spray booths of the 
water wash type to take the paint 
residue out of the exhaust air. 

To keep pace with the ever increas 
ing size of parts a new salt bath fur- 
nace is being installed in the heat- 
treating department, with a capacity 
to heat-treat 2,000 lbs. of aluminum 
alloy parts per hour in a salt pot 21 
ft. long, and requiring approximately 
18,000 Ibs. of potassium nitrate and 
the same quantity of sodium nitrate 
for its initial charge. 

In the sheet-metal shop we note a 
Cincinnati brake with a 10 ft. throat 
which is extended to 15 ft. by end 
brackets for light aluminum alloy 
work. And a Cincinnati shear with a 
14 ft. throat is used for trimming 
large sheet metal parts. A battery of 
Niagara punch presses handles a mul- 
titude of blanking, forming, drawing, 
joggling, notching, perforating g, nip- 
ping, dimpling, crimp ing, slotting 
and burnishing operations, and even 
some small shear work. As with all 
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an effective means of 
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metal-working machinery in an air- 
craft plant, each machine is required 
to handle a wide range of work, and 
every operator must be versatile in 
handling a number of operations 
satisfactorily. 

In order to get the maximum use 
from the punch presses a complete 
system of dies has been worked out, 
including spring die sets, magnetic 
die holders, notching and _ slotting 
dies held in special die sets, and 
fascinating technique in handling jog- 
gling dies. Joggling, off-setting, or 
crimping, is of special importance as 
it is frequently necessary to joggle a 
plate, or extruded or drawn section, 
in order to assemble a complex fit- 
ting properly in the airplane struc- 
ture. A clever system of joggle dies, 
using a sliding shoe and return 
springs, serves to convert the vertical 
motion of the press into a desired 
transverse and angular motion to 
achieve the various degrees of joggle 
required. 

A separate phase of sheet-metal 
work is the draw bench, where strip 
stock is drawn through dies to pro- 
duce various channel forms. These 
are then heat-treated and pulled in a 
stretcher to just beyond their yseld 
point in order to straighten them. A 
great deal of tube bending is required 
in connection with plumbing, con- 
duits, and some structural parts. 
Nearly 900 ft. of tubing is used in 
each PBY and most of this is bent at 
some place or other. The motor 
mount ring is rolled in a ring-rolling 
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machine. The beaching gear strut is 
bent in a die on a press. But most of 
the bending is done on a set of tube 
bending machines instead of by the 
old hand bending methods. On con- 
trol cable ends the old method of 
hand splicing a loop is eliminated 
through use of a Standard Machine 
Company swager with which the ter- 
minal ends are swaged to the cables. 
Cold working of the stainless steel 


terminals during swaging improves 
their strength also. A “cable-proof- 
ing’ machine built in the Consoli- 
dated shops takes initial stretch out 
of all cables prior to their installation. 

All rivets used in the plant are pro- 
duced on two rivet headers, one Na- 
tional and one Manville, which turn 
out as many as a million rivets a 
week of varying sizes and types. As 
there are a great many different rivet 





Pneumatic tube-bending machines are now coming into play. The Model 28 
Consolidated twin engined flying boats use approximately 900 ft. of tubing 
per plane. It finds a place in extinguisher lines, fuel oil lines and for conduit 
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sizes required in the construction of 
such a large plane it has been found 
more satisfactory to manufacture the 
rivets as needed rather than to carry 
them in stock. Another factor is the 
close control that must be maintained 
on rivet heat treat. After heat-treat 
the rivets are stored immediately in a 
large electric refrigerator to. keep 
them from aging prior to driving 
This refrigerator serves as supply 
headquarters for some 37 small elec- 
tric refrigerators throughout _ the 
plant. The small refrigerators are on 
wheels and may be moved about to 
suit the convenience of the various 
rivet driving crews 

Machines methods of a portable 
kind have been applied to many of 
the sub-assemblies built up in the 
welding shop. These bulky assem- 
blies do not lend themselves to han 
dling in the machine shop and are 
faced, drilled, and reamed at attach 
ment points, or where 
mount, through use of special fixtures 
boring bars, spot 
all operated by 
hand electric or pneumatic motors 

But the heart of the PBY produc 
tion program, or any other metal 
plane that may be produced in the 
Consolidated plant, is in the machine 
shop and toolroom. All production 
starts in the toolroom with the man 
ufacture of jigs, fixtures and special 
tools. But so important is elimina- 
tion of lost time between final design 
and finished product, because of rapid 


design obsolescence, especially in the 
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and jigs, with 
facers, reamers, etc.., 


For experimental work power hammers, such as this, give A sgqucezer upsets the rivets in a large bulkhead for one 
gentle curves to large aluminum sheets 
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military field, that production of a 
new type is usually started through 
the machine shop simultaneously with 
tool and fixture orders that go to the 
tool shop. As special fixtures become 
available they are placed in the pro- 
duction line, but production does not 
wait for them. 

Consolidated performs 85 per cent 
of all machine work in its own shops 
and is well equipped for the full 
range of work required in turning 
out a plane of such size as the PBY. 
Toolroom equipment ranges from the 
huge Cleveland planer with 30-ft. 
bed to the Swiss jig borer used on 
precision jig work. Most blanking 
dies now are made on the DoAll 
Metal-Master from 3-in. crucible steel 
sheet, with a hardened punch $ in. 
thick, at a cost of a third that of the 
conventional blanking die. The op- 
eration with such dies is a little 
slower, but the work is entirely satis- 
factory and it is economically pos- 
sible to make a die for production 
lots as small as 30 where previously 
at least 180 parts were required in a 
run to pay the die cost. Other special 
toolroom equipment includes a Pratt 


384 


The hull assembly line shows the partially completed hulls of the twin engined Model 28 flying boats 


& Whitney surface grinder, and a 
Fosdick radial for large jig and fix- 
ture work; in addition to the usual 
battery of lathes, mills and shapers. 

Another development that keeps 
the toolroom busy is the use of metal- 
forming blocks in place of the cus- 
tomary wood blocks for miscellaneous 
assembly jigs. Wood blocks have the 
advantage of cheapness, but the dis- 
advantages of being subject to warp- 
ing, cracking and weather changes 
which produce inaccuracies in the 
work. The wood blocks also wear 
rapidly and become unsatisfactory for 
precision assembly. Such blocks are 
widely used for all flat-plate assem- 
bly layouts such as for ribs, bulk- 
heads and spars. Making such blocks 
and formers of cast iron or steel is 
prohibitively expensive. But at the 
Consolidatetd plant, they have hit on 
the happy idea of having a local 
foundry melt up all the aluminum and 
duralumin scrap and cast it into 
standard slabs, rods, channels, and 
other shapes lending themselves to 
jig and former work, and forming 
blocks. The light alloy material works 
up easily into the desired shape, but 


it makes added work for the tool- 
room and is another example of the 
use of metal in aircraft production. 
Much less expensive than steel or 
cast iron, the alloy blocks kold their 
shape throughout a production run, 
do not chip or wear, and so more 
than pay for themselves through 
speeding assembly operations and in- 
suring greater accuracy of assembled 
parts. 

Since each new aircraft design re- 
presents an entirely new tooling — 
lem it has been necessary to work out 
tooling methods that will cause a 
minimum of delay in production, and 
still produce satisfactory tools. All 
frills are eliminated as tools are usu- 
ally for short runs of a few hundred 
parts at the most. Relative importance 
of tooling work is shown by the fact 
that the toolroom is about equal in 
size and equipment to the smation 
machine shop. An interesting result 
is that when tooling is completed on 
a new model, the toolroom goes into 
production on aircraft parts just like 
the rest of the machine shop. 

Much of the aircraft work is bulky, 
or light and springy, and special set- 
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Engineering advances 





are checked and devel- 
oped in the physical 
testing laboratory. Here 
is a sample wing fitting 
set up in a 200,000 1b. 
Southwark-Emery  test- 
ing machine 


ups are required in practically every 
case. Some production machine work 
is done, as in the case of rollers, bush- 
ings and collars produced on the au- 
tomatic screw machines or on turret 
lathes. However, a much more typ- 
ical operation is the machining of an 
odd-shapped strut of welded chrome- 
molybdenum steel, on which the at- 
tachment end requires a facing opera- 
tion held to close tolerances. This 
requires a set-up in a Cincinnati ver- 
tical mill so that the strut leg can 
extend out over the table. Another 
particular problem involves back 
spot-facing of an odd shaped bulky 
alloy casting; or the machining of a 
long thin taper on a duralumin fitting. 

A special set-up has been devel- 
oped for such scarfing, or taper work, 
as there is a considerable amount of 
it. A multitude of odd-shaped small 
machined parts are used throughout 
the airplane and many special set-ups 
have been developed to handle them. 
One such is a channel block fixture in 
which cable terminals are held by 
means of setscrews while a triple 
straddle mill job is done on a hori- 
zontal mill to machine out the ter- 
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minal slot and simultaneously face 
both outside surfaces of the fitting. 
This fixture accommodates six termi- 
nal ends per operation. Much preci- 
sion grinding is done in connection 
with bushings and rollers required for 
the control system. This work has be- 
come so important that a new cener- 
less grinder was recently installed. 
Another example of the difficult 
machine work required is the spot 
facing of the engine mount attach- 
ment points which are built integral 
with the center-section oil tank. This 
tank serves the three-fold purpose of 
a tank, a part of the wing nacelle 
truss and the base for the engine 
mount. After the tank has been built 
and tested it is sent to the machine 
shop for spot facing of the attach- 
ment points. In order to do this job 
at all, and to do it accurately, set-up 
was worked out on a Dreses radial 
drill through use of a floor segment 
arc track which carries a strut to 
support the swing drill arm. The pur- 
pose of the track and strut is to pre- 
vent any tendency of the long over- 
hang of the drill to cause spring, 
resulting in chatter, or spotfacing out 
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The power end o} the 
cable stretching = ma- 
chine is shown. Having 
a capacity of 20,000 Ibs., 
it was designed and 
built by Consolidated 
Aircraft for prestretch- 
ing all control cables 
that go into its ships 
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of an accurate plane. The strut is car- 
ried over the track on rollers so that 
it is practicable to swing the arm past 
the work with the spotfacer mounted 
in the drill head. A special jig is 
required to hold the tank during this 
operation, to insure accuracy, as the 
tank is quite bulky, measuring 14x 
24x 4 ft. in size. 

Matching the four spotfaces on the 
oil tank are the four faces of the en- 
gine mount. The engine mount struc- 
ture is bulky and awkward from a 
machining standpoint, yet the mount- 
ing faces must match those of the 
tank. To accomplish this the entire 
engine mount, which is a welded 
steel tube structure, is placed in a 
large jig and the four attachment 
points spotfaced in a radial drill. 
Then, using these four spots as the 
set-up face, the work is mounted in a 
special fixture while the engine at- 
tachment lugs on the opposite end of 
the mount are straddle milled in par- 
allel with the spotface plane. Because 
of the open nature of the engine 
mount structure the danger of spring- 
ing the work has to be carefully 
guarded against. A small allowance 
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in the welded structure is provided 
for machining. 

Throughout assembly work one 
particular tool plays an important 
part. This is the riveter, which is 
used in many forms. There are hand 
rivet guns for driving rivets, hand 
squeezers for one-shot operations, ma- 
chine riveters, special rivet jigs with 
side throat yokes for rivet squeezing 
on large assemblies such as spars. 

Almost innumerable devices have 
been developed to speed final assem- 
bly. These range all the way from 
the simple expedient of filling the 
hull with water to see if it leaks, to 
the roll-over rings by which the hulls 


In the experimental building, all neu 
projects of plane design are con- 
ducted. If necessary this area could 
be turned over to production 


Assembly devices range from wood 
boards, similar to those shown in the 
foreground, to the big hull assembly 
fixtures in the background. For the 
large fixtures steel is employed 
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are hoisted and turned when the bot- 
tom has been skinned and it is time 
to start on the top. Final attachment 
of the outer wing panels to the center 
section is done out in the open yard 
with a hoist rack actuated by automo- 
bile differential drives operated by a 
drum and cable system which takes 
the wing from a low loading level up 
to the attaching position. The rack 
is mounted on rubber tired wheels to 
permit maneuvering the wing panels 
into position with minimum effort. 
The final airplane truly represents 
a machine-made product from nose 
to tail. In wings, hull, and tail hun- 
dreds of machined fittings, struts, and 
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structural or control parts take their 
place in a flying boat that is literally 
born in the machine shop. 

Some of the work back of the pro- 
duction line is not apparent, even to 
the close observer. For example, the 
physical and chemical laboratory is 
constantly testing parts and materials 
to destruction; and the photo labora- 
tory makes 7,000 negatives and more 
than 20,000 prints yearly to serve as 
a detailed guide for engineering and 
production departments. These pho- 
tographs aid in maintaining an un- 
failing standard, so that each com- 
pleted PBY will be identical with her 
sisters. 
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Diesels for the Deep 


Fairbanks Morse makes the motive power for submarines, 
and auxiliary units for all other types of naval vessels 


HE REVEREND Leonard UH. 

Wheeler, a missionary on the 
Bad River Ojibway Indian Reserva- 
tion, moved his mission from Odanah 
to Beloit, Wisconsin, in 1867. In 
the same year he patented a wind- 
mill—the first one with hinged vanes 
which threw the wheel out of gear 
when the wind reached a certain 
velocity. 

In 1880 C. H. Morse joined forces 
with the Wheelers’ and the business 
of their newly formed Eclipse Wind 
Engine Company was so successful 
that in 1886 it bought the plant 
“on the hill,” then known as the 
Beloit Wagon Works—the present 
site of the Fairbanks-Morse Beloit 
plant. 

Eclipse was later absorbed in Fair- 
banks, Morse & Company which en- 
tered the internal combustion field 
in 1893 with an agreement to build 
the Charter engines whose patents 
date back to 1887. Its first marine 
engine, the Simplex, was built in 
1900. Since that time the company 
has continued to improve and de- 
velop its engines ae in 1934 the 
company introduced a two-cycle op- 
posed piston diesel designed for 
marine and electric service. 

This design overcame certain dif- 
ficulties considered inherent in the 
opposed type engine at the same 
time retaining its possibilities of high 
efficiency, light specific weight and 
high operating speeds. Development 
of this diesel, a great portion of 
which is welded construction, has 
been carried right along with many 
of this general type now in naval 
service. Plant arrangements have 
been revised and modernized to ac- 
commodate construction of the new 
engines. New precision and produc- 
tion tools are being added as re- 
quired to improve accuracy and to cut 
costs. 

These diesels are supplied to the 
Navy for generator sets on sub- 
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Miscellaneous parts such as oil pan, manifold and others ave welded on any 
one of several steel tables which are about 4 ft. wide and 12 ft. long. All 180 
cycle a.c. is used to avoid magnetic load. Portable units are grounded on Steel 
plate while live lead goes to overhead panel which has provision for as many 
as four leads. Air hose also is carried on overhead frame 
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marines, battleships, aircraft carriers 
and other ships. Capacities of the 
sets range from 500 up to 1200 kw. 
with the largest, a nine-cylinder size 
for submarine service, having a 
1600-hp. rating. The operations de- 
scribed are typical of the work done, 
whether on the five- or on a ten- 
cylinder size, since the only change 
is in the length of the block; capacity 
is increased by the addition of cylin- 
ders of standard size. Production is 
running about one engine per week 
at the present time on a regular 
eight-hour shift. In an emergency 
this can be readily increased. 

Dimensions must be exactly as 
specified by approved blueprint; tol- 
erances required are generally closer 
than for industrial engines. No cut- 
and-try methods of fitting are per- 
missible. No scraping or filing is 
desirable as all pieces must be inter- 
changeable. 

Manufacture of the engine in- 
volves several departments of the 
Beloit plant of the company. Rough- 
ly they are: flame cutting and weld- 
ing, a shop for large machine tools 
where welded parts are machined, 
shop for smaller machine tools for 
miscellaneous work, precision ma- 
chine shop for fuel pumps and other 
smaller precision parts, crankshaft 
shop, heat-treating shop. 

The extent to which flame cutting 
and welding has been used in the 
manufacture of these engines is re- 
markable. Practically the entire 
structure begins its career in sheet 








Bottom and top of block are shaped in this machine (shown here working on 
the welded oil pan held in welded jig). Machine has 28 ft. stroke and bed is 
long enough to accommodate two blocks at once. Having wide range of feeds 
and speeds with quick return this machine is fast and accurate, works to toler- 
ances of 0.001 in. on bearing fits on bottom of block 


Jigs are important 
throughout building 
up of engine block 
because accuracy of 
completely welded 
block is essential. 
This assembly jig 
was built to a toler- 
ance of 0.005 in. 
V-blocks on end of 
the short horizontal 
bars support ver- 
tical frames while 
through-bars support 
horizontal engine 
block members. 
Dowel plates, top 
and bottom, center 
the frames and hold 


them in alignment 








steel form in thicknesses from ,'; 
to 6 in. Continued experimentation 
and development work has reduced 
effect of shrinkage due to flame cut- 
ting, sub-assembly welding and final 
welding down to about .), in. in 
developed lengths of engine block of 
about eight feet. 

Precision of flame cutting practice 
has been developed to the point 
where there is no necessity of mill- 
ing the slots for the joints between 
frames. Tolerances are +; in. al- 
though parts are commonly held to 
-by5 in. as a standard production 
procedure. Metal templets are used 
with a magnetic tracer on the ma- 
chine. They are stored just like pat- 
terns would be for a foundry. In- 
structions on procedure are kept with 
each templet. Practice has been so 
developed and standardized that most 
flame-cutting jobs are on a piece- 
work basis. 

The block and other parts such 
as the manifold and oil pan are 
welded in one section of the shop 
which is equipped with low steel 
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Cam shaft bearings are line bored 
using high speed tools on roughing 
cuts at about 29 r.p.m. with a feed of 
0.006 in. and Carboloy tools at 35 
— for finishing. Coolant is su p- 
plied to cutting tools by overhead 
pipe with individual valve for 
each bearing location. Continued ac- 
curacy is assured by regular inspection 
of boring bar and tools 


After first balancing, crankshaft oil 
holes are drilled with this hovizontal 
drill with movable table. Holes are 
held to tolerances of 0.0005 in. on 
diameter 


tables, movable and fixed jigs. Sub- 
assemblies are usually welded on 
one of several heavy steel plates, 
about 4 ft. x 12 ft. which are ground 
to the portable welder nearby. Arc 
welding is used throughout, 180 
cycle a.c. being supplied by the weld- 
ing machines through an overhead 
panel board which provides connec- 
tions for as many as four leads to 
electrodes. 

A tilting universal jig is avail- 
able for sub-assemblies such as en- 
gine frames. Assembly of the block 
begins in a fixed jig made to toler- 
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ances of 0.005 in. on important di- 
mensions. Much of the welding on 
the block is completed in the tilt- 
ing jig shown in one of the illustra- 
tions. Some welding is completed 
on the floor after which all stressed 
joints are magnafluxed with a port- 
able machine using the dry powder 
method. Any defective welds are 
corrected by rewelding. The parts 
then go to the heat-treat department 
for stress relieving in a car-bottom 
furnace. 

After stress relieving the welded 
parts are returned for machining. 
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The majority of the work is done 
in four machine tools. The block is 
first put in a planer with a 28-ft. 
planer table for shaping top and bot- 
tom surfaces for crankshaft bearing 
fits. Tolerances on flat surfaces for 
main bearing blocks is 0.001 in. 
A planer is used because it fur- 
nishes necessary flexibility for sev- 
eral jobs and is fast because set-up 
time is reduced; large surfaces can 
be machined rapidly. Crankshaft 
bearings and cylinder support decks 
are bored and ends of block are 
milled in a large boring milling and 
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Races of Swedish steel for the needle 
bearings used iN connecting rod are 
internally ground to tolerances of 
0.005 in. on dianieter 


drilling machine, which is equipped 
with an auxiliary table for blocks 
which are too large for the regular 
table. Short round bars have pre- 
viously been welded to the sides of 
the block to assist in handling setup. 
After this the camshaft bearings are 
bored and line reamed in another 
horizontal boring machine. Holes are 
drilled and tapped with a radial drill 
mounted over a pit. The block is then 
ready for the final assembly floor. 

One of the few non-welded parts 
on the engine is the blower hous- 
ing which is a double-walled alumi- 
num casting. One face is bolted to 
the end of the engine block with an 
aluminum cover plate bolted to the 
outside end. All holes for these bolts 
are drilled and tapped in a radial 
drill using a flat steel plate with 
guide bushings for a jig. 

On body fit holes, requirements 
are that holes must be reamed ab- 
solutely smooth and round. Tools 
are kept carefully ground at all 
times. Both sides of the housing 
are finished in a hydraulic shaper 
with a planer table. The inside bores 
tor the impeller are rough and fin- 
ish turned in a boring, drilling and 
milling machine to +0.002 in. 

The spiral flutes of the cast alumi- 
num body of the impeller are shaped 


in the same machine which is used 
for the housing. A special indexing 
jig and machine head, shown in one 
illustration, gives the proper finished 
lead to the flutes. An engine lathe 
is used to turn the steel shaft which 
is slotted and grooved to hold the 
aluminum which is cast around it. 
The outside diameter of the impeller 
is also turned at the same time, both 
operations being done prior to shap- 
ing the spiral. Tolerances on the 
diameters are 0.002 in. 

Other parts such as gears, wear 
rings, cylinder liners and pistons are 
machined in another shop equipped 
with smaller capacity machines such 
as standard radial drills, milling ma- 
chines, engine lathes and so on. Here 
also is a machine which was rebuilt 
to meet production requirements on 
boring the cylinder liners. Another 
time-saving and accurate machine just 
installed is a boring machine with 
two movable spindles and a jig 
arranged to bore both ends of the 
connecting rods at one time to close 
dimensions for needle bearings. 

Arrangements in this as well as 
other departments must include pro- 
vision for company inspection. The in- 
spection benches for the two groups 
are placed next to each other so that 
parts flow from machine to company 


Indexing for position of cheeks of forged crankshafts which are finished in 
this hydraulic shaper with the planer table. Permanent fixtures on table can 
be blocked to accommodate various sizes of crankshafts 
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inspector, to assembly floor with a 
minimum of delay. 

The cylinder liners are machined 
in this department. First operation 
is rough turning the outside to fit 
fixtures on the boring machine which 
eliminates practically all set-up time 
on this job. Details of the operations 
are given with the illustration. After 
boring these cylinders are honed to 
+0.0005 in. and the outside is finish 
ground to +0.002 and —0. 

Crankshafts are machined in a 
department devoted almost entirely 
to crankshaft operations. This de- 
partment is equipped with the neces- 


Some marine diesel liners are turned 
and bored on this turret lathe. The) 
have a relief about 1 in. wide and 
3/16 in. deep on the inside surface 
and the Fox type turret gives neces- 
sary traverse to cut this relic f, Thi 
method of machining such liners is 
said to be five or six times faster than 
any other one tried 


Aluminum impeller of blower is 
} } 
thaped using a special head and in 
dexing jig. High speed tools are 
77 | yr Lo / > 1d } 
used to machine the lead to a toler- 


ance of +1 min. 


sary large engine lathes, shaper, hori- 
zontal drill to perform the turning 
shaping and drilling operations on 
both torged and cast crankshafts. 
Lathes in which the cutters revolve 
have been found very suitable for 
turning and finishing the journals 
of the shafts. The fact that the tool 
and its holder revolves while the 
shaft is firmly held gives better re- 
sults and accuracy than if the crank- 
shaft were free to turn and thus bend 
out of shape. 

Precision parts such as the pump, 
needle bearing parts and connecting 
rod bolts (which require a No. 5 
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fit on threads) are machined in an- 
other department. Some idea of the 
precision work required is indicated 
by the fact that the pump must hold 
5,000 Ib. per sq.in. with no packing. 

Spray tips are drilled in this 
room. Some of them have five 0.018 
in. holes drilled through the sides 
of the cone-shaped end. Sensitive 
drills are used with an indexing fix- 
ture with an inclined axis. In gen- 
eral this shop is equipped with all- 
purpose rather than special design 
production tools, accuracy depending 
on quality of tools and fixtures with 
caretul workmanship. 


























Machine Guns 





in the Making 


Colt's Patent Arms draws on a hundred years of past experience 


in applying automatic principles to gun design and manufacture 


Or» THE Brig Corlo, bound for 
India in 1830, Samuel Colt, 
then a boy of sixteen, conceived the 
idea for his world-renowned  six- 
shooter. Watching the steering wheel 
of the ship he saw that each spoke 
came in line with a clutch that held 
it fast. That was what he needed to 
complete his invention. Unknown to 
young Colt, guns with revolving cyl- 
inders had been invented before, but 
these turned by hand whereas his 
revolved and locked automatically 
when his hammer was cocked. 

Colt’s story is in itself a romance. 
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He overcame early setbacks and fail- 
ures to put his business on a sound 
footing. In this his association with 
the military forces of the United 
States proved of great value. 

Colt had commenced manufacture 
in his first factory at Paterson, N. J. 
(1836), when the Seminole War 
started. The Seminoles would draw 
the fire of the troops, then swoop 
down on them before they had time 
to reload. Colt demonstrated the 
value of his weapons and secured or- 
ders for a considerable number. 

Because of conflicting interests the 
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Paterson plant failed, and Colt 
farmed his orders out to Eli Whitney 
who produced in his shop several fa- 
mous revolver models, including the 
“Wells Fargo.” Finally, in 1855, 
Colt again chartered his own com- 
pany and built the world’s largest ar- 
mory at its present site in Hartford 
on the banks of the Connecticut 
River. Here he standardized produc- 
tion, designed machines for his pur- 
pose and created the modern indus- 
trial assembly line—this almost a gen- 
eration before such methods were 
conceived by other industries. 
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Side-plate brackets are surface ground in a Blanchard machine, using an electric chuck. This 
operation is typical, and machine capacity has been added for similar work on many machine 
gun parts on which fine finish is desired 


Heat-treatment is an important phase of machine gun manufacture. In this modern electric furnace 
gun barrels are heated in the rough and rolled down an inclined side at the right into the oil quench 
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Barrels are taper turned in a 
new Hendey engine lathe using 
a copious flow of cutting oll. 
A good cutting speed is main- 
tained despite the tough pre- 
treated chrome-molybdenum 
steel used 





Colt died during the Civil War, 
but his organization carried on his 
work in the development of better 
firearms. It was natural then that Dr. 
Gatling should shortly after come to 
the Hartford factory with his famous 
gun which fired 1,000 shots a minute 
by means of ten barrels mounted 
around a central shaft. This inven- 
tion was the grandfather of the mod- 
ern machine gun and was produced 
up to the turn of the century. 

Another renowned inventor, John 
Browning used the plant facilities to 
develop his single-barrel machine gun 
operated by gases formed by the 
burning powder. This weapon was 
first used by the U.S. Navy in the 
Philippines and shortly after it was 
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adopted by the Army. Thousands of 
these guns were used by the Allies 
during the World War. 

Today Colt supplies service revolv- 
ers, automatics and machine guns to 
both the Army and Navy. It fur- 
nishes small arms of many kinds to 
G-men, other branches of the federal 
government, and to the police depart- 
ments of states and municipalities. 

The company’s whole tradition and 
experience make it an important unit 
in any program of national defense. 
Its men are trained in their special- 
ized trades and take an honest pride 
in their product. Many have years of 
faithful service behind them, some 
exceeding the half century mark; 161 
of them have been with Colt 25 years 





Because of the number 
of cuts required on 
much of the work, cul- 
ters are frequently 
ganged for milling ma- 
chine Set-ups. The one 
illustrated shows a Mil- 
waukee mill in use on 
barrel extensions 


or more. The management is now 
constructing a pistol range which the 
employees can use during their noon 
hour—another indication that the 
company’s product means a good deal 
more than a day’s work to them. 

Materials are important in firearms 
manufacture. Most parts are made of 
special steels; nearly all are heat- 
treated to specified degrees of hard- 
ness. If a machine gun barrel is to 
stand 10,000 rounds of rapid fire 
without losing its rifling grooves the 
steel must be right. For this particu- 
lar application a chrome-molybdenum 
alloy is used. All incoming steel 
shipments are tested, both chemically 
and physically. 

The heat-treating department is 
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well equipped with gas and electric 
ally fired furnaces, lead and cyanide 
pots, quenching and tempering baths 
An adjoining test room contains 
Rockwell machines for checking the 
work of this department. Many of 
the parts must be hardened locally 
the machine gun frame, for instance, 
is hard at the ends while the center 
section is relatively soft and tough. 

Some parts pass through the heat 
treating department several times. 
Drop forgings made at the plant 
from dies designed to give the re 
quired grain flow must be normalized 
before machining and _ heat-treated 
after going through the shop. 

Both small arm and machine gun 
parts would be considered compli- 
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cated in another industry. Because of 
the need for keeping the number of 
parts at a minimum one component 
is often used where another kind of 
mechanism would employ several. 
This peculiarity of design means ir- 
regular contours, recesses and other 
odd shapes that multiply the machin- 
ing operations while giving simplicity 
in finished product. Certain parts, 
for this reason may have 50 or 60 
steps performed on them before they 
are ready for assembly. 

Despite the irregular shapes and 
many operations on some of the parts, 
each component of a small arm or 
machine gun must be fully inter- 
changeable. This means that a part 
from one gun may be transferred to 
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After the parts have been heat-treated, 
machine gun frames are put together 
with the aid of a Townsend rivetes 
Holes have previously been line 


reamed 


Parts are carefully checked by Army) 
ms pectors before being released fo 
assembly; in addition to an 
inde pe ndent inspection by ¢ om pan) 
employee 
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another in the field without any ques- 
tion of proper fit and that replace- 
ment parts shipped from the Colt 
plant a year or two later must drop 
into place and function accurately. 
While a few ex 
ceptions, is performed on standard 
machine tools, special attention 1s 
given to tooling, gaging and fixtures. 
Milling is used extensively in profil- 
ing machines and in gang tool set-ups 
on knee-type milling machines. Be- 
cause of the close limits called for 
and the wide use of heat-treatment, 
grinding plays an important part in 
the finishing operations. 
Responsibility is centralized by as- 


machining, with 


signing certain parts in certain de- 
partments. The parts are, for the 
395 


















most part, too small and too varied to 
devote one department to a single 
component. An exception is the ma- 
chine-gun barrel department which 
specializes on this work. Other de- 
partments work on a limited variety 
of small arm, or machine gun mem- 
bers, finishing these complete for as- 
sembly. 

In assembly care is taken to have 
all edges smooth. Corners and sharp 
edges not removed in polishing op- 
erations are filed off prior to heat- 
treatment. Sub-assemblies, such as the 
machine gun frames are “blended,” 
that is, the mating members are 
smoothed so they look like one piece. 

Machine gun parts are Parkerized 
to a rustproof black, while automatics 
and revolver barrels are put into ro- 
tary furnaces with charred bone and 
primer to give them a beautiful blue 
finish. 

The assembly itself is mostly hand 
work, with the parts going first into 
sub-assemblies, then into complete 
units. 

Limits of accuracy are maintained 
by careful inspection. Each machine 
tool has its own check gages so the 
Operator can measure his own per- 
formance. Then there are depart- 
mental inspections of parts and a 
final inspection prior to assembly. 


Every gun is given a functional test, firing 255 rounds of am- 
munition. Bullets are stopped by a sand bank 
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The Army Ordnance Department 
has its own inspectors who recheck 
every finished part before it goes into 
the gun. In addition they test the 
assembled units for performance and 
precision. 

The illustrations with this article 
show operations on the M2-50 ma- 
chine gun, a 0.50 caliber weapon cap- 
able of firing 550 to 700 rounds per 
minute. The Army specifications on 
this gun call for a 100 per cent func- 
tional test. Each gun is fired five 
rounds with single ejection and 50 
rounds staggered fire; 250 rounds 
rapid fire are then fired as a final test. 
The tests are made in inclosed booths 
in the Colt plant provided with a 
sand bank to stop the bullets. 

In addition, ten per cent of the 
guns, selected by the Army inspect- 
ors, are given a range test which re- 
flects their accuracy. A hundred 
rounds from an accurate gun will 
pass through a 4-in. circle with the 
target looking as though a few shots 
had been fired through it. 

One out of every 100 machine guns 
is selected for a 10,000 round test. 
During the firing, repeated checks are 
made on the performance of the gun 
and the wear of its parts. After the 
test the gun is completely disassem- 
bled and reinspected. 








In this endurance test the Army in- 
spectors cooperate with the Colt de- 
velopment department by permitting 
the use on certain guns of projected 
changes in design. Thus, contem- 
plated changes are tried out in ad- 
vance giving the designers a chance 
to prove the soundness of their ideas 
na putting them into production. 
Colt works closely with Army design- 
ers in developing improvements in 
its product. 

Like many other plants, dating 
back over 100 years, Colt has its 
share of old equipment. During the 
last few years, however, the manage- 
ment has followed a progressive re- 
placement policy and many depart- 
ments have already been modernized. 

Although Colt is associated with 
the manufacture of firearms in the 
public mind, this activity is only one 
of four branches of manufacture. In 
addition, the company makes electric 
switches, dish-washing machines and 
plastics. While these more recent 
products give desirable diversity to its 
operations and include many interest- 
ing manufacturing practices, they 
cannot compete in romance with the 
history of the firearms industry which 
down through the years has made 
Colt such a vital unit in our national 
defense. 


Subassemblies are fitted at a bench after all rough 
edges have been filed off 
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One of two main bays in the turbine machine shop of General Electric Schenectady works, which 
is equipped to build 1,800,000 kw. of turbine equipment annually, including Navy orders 


More Power to the Fleet 


General Electric, a name long associated with power genera- 
tion, turns its attention to turbines that breast the tides 


I N AMERICAN naval history, the last 
twenty-five years have been unique 
in that great advances have been made 
in propulsion equipment. Recipro- 
cating steam engines have disap- 
peared in favor of turbine drives. The 
latter were at first direct-connected 
to propeller shafts, but because tur- 
bine efficiency is highest at high 
speeds and propeller efficiency is 
highest at comparatively low speeds, 
this arrangement gave way to turbine- 
electric and geared-turbine drives— 
the former consisting of turbines di- 


rect connected to generators which, 
in turn, are electrically connected to 
propulsion motors, and the latter con- 
sisting of compounded high-speed 
turbines driving single- or double- 
reduction gears connected to the 
propeller shafts. 

Geared turbines operate between 
3,000 and 10,000 r.p.m., with steam 
initially at 650 lb. per sq. in. pres- 
sure. 

Space and weight savings effected 
by adaptation. of  gear-reductiong 
drives and «by modern _turbines,,, 
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which are smaller and more power- 
ful than ever before, have definitely 
affected the fighting efficiency of mod- 
ern warships; both fuel capacity and 
fuel economy have been increased, 
thereby increasing cruising radii; 
more armaments are carried; and 
heavier armor is installed. These are 
interdependent and _ proportioned 
according to the type of vessel and 
the service required of it as a naval 
fighting unit. 

General, Electric Company has 


- been one of the pioneers in turbine 
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New machine equip- 
ment is the rule rather 
than the exception in 
the turbine machine 
shop. Here is a mod- 
ern horizontal drill- 
ing, boring and mill- 
ing machine boring in- 
tegral valve fits in a 
turbine shell 


Low-pressure turbine 
casings, split on hori- 
zontal centers, are 
bolted together and 
bored for rotor clear- 
ance, diaphragms and 
packing casings on 
large vertical boring 
mills. After finish ma- 
chining, the casings 
are subjected to a hy- 
drostatic test at one 
and one-half times 
Operating pressure 
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drives for naval vessels. In 1912 it 
installed the initial electric drive on 
the collier Jupiter, which was later 
rebuilt as the airplane carrier Lang- 
ley. This was not only the first large 
ship to adopt electric propulsion, but 
it was also the first one to demon- 
strate the merits of the system under 
exacting service conditions. The 
adoption of turbine-electric drives by 
the U. S. Navy for its battleships fol- 
lowed quickly as the result of the 
successful installation on the Jupiter. 
The New Mexico, a quadruple-screw 
ship of 28,000 shaft horsepower was 
commissioned in 1918, and this was 
followed by the battleships Califor- 
nia, Maryland, Tennessee, Colorado, 
and the West Virginia during the 
years 1921 and 1922. The airplane 
carriers Saratoga and Lexington, each 
rated at 180,000 shaft horsepower 
were completed in 1927. 

The Schenectady plant of General 
Electric Company is well adapted to 
the manufacture of marine propul- 
sion equipment, being equipped to 
furnish 1,800,000 kw. of turbine- 
generators and  marine-propulsion 
turbines per year. In addition, the 
River Works at Lynn, Mass. is equip- 
ped to manufacture turbine-genera- 
tors and marine propulsion turbines 
in the amount of 420,000 kw. per 
year. Turbines and turbine-generators 
rated at 12,500 hp. or 10,000 kw. 
and above are manufactured at Sche- 
nectady, while units of smaller capac- 
ity are built at Lynn. Reduction 
gears for all units, both Schenectady 
sizes and Lynn sizes are built at Lynn. 

Marine propulsion units of the 
type G.E. is now building for naval 
vessels, consist of a high-pressure 
and a low-pressure turbine, forming 
a cross compound unit, one such unit 
being connected to a double reduc- 
tion gear. In some instances, espe- 
cially for destroyers, an additional 
high-speed so-called cruising turbine 
is also used. The low-pressure tur- 
bine is designed to support the main 
condenser; however, the unit can be 
arranged for direct connection of a 
spring-supported condenser. 

The turbines are of the impulse 
type in which the steam is fully ex- 
panded in the nozzles and not in the 
buckets. They consist of a number of 
bucket wheels integral with the shaft 
and inclosed in a casing. Diaphragms 
placed between the wheels divide the 
turbine into ‘“‘stages’” and provide 
nozzles to direct jets of steam into 
the buckets of each wheel. The ma- 
rine-turbine casing is divided into 
two sections, split on horizontal 
centers. The rotors are of solid forg- 
ings with the wheels machined in- 
tegral with the shaft. Shafts between 


AMERICAN MACHINIST, May 31, 1939 





Rotors for marine turbines are machined with integral 
wheels from solid forgings. The wheels are dove-tailed 
and the journals are lapped after the rotor is heat-tested 
by revolving in an oven to determine deflections under 
tem peratures equivalent to operation conditions 


Rotor forgings are semi-finished and magnetically tested 
for cracks and slag inclusions. Magnetic poles are clamped 
at various positions on the rotors and an iron-bearing 
liquid, sprayed between the magnets, form individual mag- 
netic fields at any existing flaws 


the turbines and the gear reduction 
are joined by flexible couplings. 

The main bearings of the turbines 
are babbitt lined, spherically seated, 
self-aligning, and pressure lubricated 
by oil. A thrust bearing maintains 
the correct axial spacing between the 
stationary and rotating parts, and 
compensates for the relatively small 
unbalanced thrust in an impulse- 
type turbine. As an additional pre- 
caution, the thrust bearing has 
“squealer rings” which rub and tem- 
porarily act as a thrust bearing to 
prevent damage to the rotating parts 
if the thrust bearing babbitt should 
wear unduly. 

Maneuvering valves are provided 
for the ahead and astern turbines; in 
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addition, a guard valve prevents cut- 
ting in the ahead units when the 
astern turbine is in use, or vice versa. 
The turbine governing mechanism 
throttles steam flow to prevent racing 
of the ship propeller in heavy seas. 
Speed adjusting valves regulate ship 
speed from 70 to 110 per cent. An 
emergency governor operates to close 
the valves should the speed exceed 
115 per cent. 

Gear reduction for marine-pro- 
pulsion equipment is of the double 
helical type and consists of two high- 
speed pinions which are coupled to 
the high-pressure and low-pressure 
turbines each pinion driving a high- 
speed gear. The high-speed gears are 
connected to two low-speed pinions, 
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which in turn drive the low-speed 
gear on the propeller shaft. 

The casing inclosing the rotating 
elements is fabricated from steel 
plate. It retains the gear and pinion 
bearings in accurate alignment, and 
is divided into several sections to 
facilitate the removal, repair or in- 
spection of the various gears and 
bearings. The joints between parts 
of the casings are made tight without 
the use of gaskets. 

High-speed gears are of cast steel 
or of the cast-and-fabricated type. 
Low-speed gears are of fabricated 
construction, each consisting of a 
forged shaft with integral coupling, 
a cast-steel hub, conical web plates, 
and a forged rim in which the gear 
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teeth are cut. The pinions are solid 
with their shafts and made of carbon- 
steel forgings. All flexible couplings 
are of the high-speed type and are 
dynamically balanced. The bearings 
for the gears are straight seated, bab- 
bitt lined and pressure lubricated. 
The main thrust bearing is mounted 
in a housing on the forward end of 
the low-speed section of the gear 
casing. The lower part of the thrust 
housing is integral with the lower 
half of the gear casing and is ar- 
ranged with footing for bolting to 
the ship structure. 

Two large shops and part of a 
third at the G-E Schenectady works 
are tooled and equipped to repair, 
build and test all types of turbines. 
The largest of these buildings is 
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800 ft. long, 300 ft. wide, and con- 
sists of two main bays, four side bays, 
an annex and a gallery over each of 
the side bays. The second building 
is 940 ft. long and 199 ft. wide, 
while the third building is 800 ft. 
long and 135 ft. wide. 

Both high-pressure and low-pres- 
sure marine turbines consist mainly 
of the casing, rotor complete with 
buckets, diaphragms between rotor 
wheels for reversing the path of the 
steam, valves and control equipment. 
Rotors with wheels machined inte- 
grally from solid forgings are fin- 
ished in the second mentioned build- 
ing which is equipped with 24 in. 
to 113 in. lathes for this purpose. 
Practically all the remaining turbine 
work is done in the larger building. 


The horizontal joints of high-pressure 
turbine casings are planed and mated 
for drilling and reaming holes for 
body binding bolts. After rough bor- 
ing and facing the ends and flange 
fits, the halves are separated and 
chipped at places where defects of 
material have been located. Defects 
are welded and the casing is annealed 


Stock for diaphragm partitions comes 
in rectangular or diamond-shaped 
rolled sections, and is milled to shape 
in four-spindle milling machines 
which finishes both sides of the stock 
in one pass through the machine. 
The operator is shown gaging a fin- 
ished bar as it leaves the miller 


Diaphragm partitions are rough 
ground, polished to 0.002-in. clear- 
ance and placed in spacing rings 
punched at required distances as 
here shown. The partitions are spot- 
welded in place preparatory to ma- 
chining the rings to the width be- 
tween diaphragm web and rim 





The main bays of this building 
contain all the larger machines, which 
are located on both sides of center 
aisles and served in each bay by two 
100-ton cranes running above two 
50-ton cranes. At the end of the bays 
is an 80,000 sq. ft. section fully 
equipped to make factory tests of 
turbines before shipment. 

The small bays at the side of the 
building contain all of the smaller 
machines up to 100-in. boring mills. 
The following types of work are 
conducted there: boring, facing, turn- 
ing and grooving of turbine wheels; 
magnetic testing of wheels and 
rotors; machining and press forming 
of diaphragm buckets; assembly: of 
buckets to industrial and marine tur- 
bine wheels and rotors; and: fabri- 
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cation of turbine lagging and piping. 
Machining of cast diaphragms and 
complete manufacture of built-up 
diaphragms, including annealing and 
welding, is done in the annex. One 
of the galleries is devoted to the 
manufacture of turbine blading, 
while the other is assigned the pro- 
duction of valves, control equipment, 
bolts, nuts, automatic screw-machine 
products, and all miscellaneous parts. 

Casings for high-pressure turbines 
are cast, but those for low-pressure 
units are fabricated from steel plates 
and assembled by welding; both 
types are made in half sections and 
bolted together. The joint face of 
each unit half is machined in planers, 
10 to 18 ft. between housings. Holes 
for binding bolts are drilled in the 
top half, which are then used in lay- 
ing out the holes in the bottom sec- 
tion. The two halves are jointed and 
bored for diaphragms and steam 
packings. Holes for diaphragm lock- 
ing plates are drilled, after which 





the entire casing is set on a 25-ft. 
boring mill to face the ends for sup- 
port rings. The halves are then 
separated for milling diaphragm 
links, planing and drilling feet on 
the lower half, milling condenser 
connections, and drilling all steam- 
pipe and drain holes. Finally the 
halves are again jointed and finish 
bored. Previous to assembly of dia- 
phragms the casing is subjected to 
a hydrostatic pressure test corre- 
sponding to one and one-half times 
normal operating pressure. 
High-pressure casings are cast in 
the G.E. foundries at Schenectady; 
these are checked carefully for di- 
mensions on reaching the machine 
shop. The horizontal joints of the 
half sections are machined and tem- 
porarily bolted together, following 
which the diaphragms and _ packing 
fits are rough bored; following this, 
the exhaust-casing flange fits are 
turned and the ends faced in a hori- 
zontal boring, drilling and milling 








Half sections of diaphragm rings are faced on a boring mill to a width approxi- 
mating that of the buckets. The ring metal is closed against the buckets, which 
are then welded solidly in place; the assembly is placed between a milled web 
plate and outside rim, and all three parts are welded, annealed and finish 
machined for assembly in the casing 
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machine. The halves are then sepa- 
rated, chipped at places where de- 
fects are obvious or X-ray inspection 
reveals defects. Chipped cavities are 
welded after pre-heating, and then 
the casing is annealed. 

The joint faces are finish machined 
and the halves mated for drilling 
and reaming holes for the binding 
bolts. The bolted casing is taken to 
12 or 14 ft. vertical mills where it 
is finish bored for rotor, diaphragm, 
packing and exhaust flange fits. It is 
unjointed for finish planing feet on 
the lower half, milling valve joints, 
and drilling all holes. Rings are in- 
serted for supporting diaphragms 
and nozzles in the two velocity stages 
of the first pressure stage, which 
rings are required because the di- 
ameter of the casing at this point is 
considerably less than at other stages. 

In general, stationary parts are the 
diaphragm supporting rings or inter- 
mediates for nozzles and diaphragms 
in the first pressure stage of high- 
pressure turbines, and nozzles, dia- 
phragms and packing between the 
stages of both high- and low pres- 
sure units. The supporting rings are 
rough machined in boring mills from 
rolled semi-circular steel sections. 
When the joints have been machined, 
the intermediates are dove-tailed for 
buckets which are then assembled. 
Shrouding, attached to the bucket 
ends, is faced for clearance. 

Diaphragms, which are rings hold- 
ing stationary vanes for reversing 
steam between each two rotor wheels, 
are of the built-up type in high- 
pressure turbines, while those in low- 
pressure units are cast. 

Stock for high-pressure diaphragm 
partitions comes in rectangular or 
V-shaped rolled sections, and is 
milled to shape in four-spindle mill- 
ing machines with two pairs of cut- 
ters for finishing both sides of the 
stock in one pass through the machine. 
The stock is cut to required lengths, 
forming the partitions. These are 
rough ground and polished to plus 
or minus .003-in. tolerance. They are 
placed in spacing rings previously 
punched at specified distances and 
spot-welded in position, This spacing 
ring, or segment assembly, is first 
machined to a definite width, then 
the metal adjacent to each partition 
is closed with drift pin and hammer, 
and finally the partitions are welded 
solidly in place. Partitions for these 
diaphragms also may be of an inte- 
gral side-wall type, which are as- 
sembled between the diaphragm web 
and ring in grooves dove-tailed in 
these two parts; this design eliminates 
the spacing-ring assembly. 

The spacing ring assembly just 
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Rotors, with integral wheels dove-tailed on their periphery, are mounted in 
centers for assembling turbine blades. The horizontal adjustable arm forces 


each blade into position against the assembled blades by turning the rotor 


described is placed between a milled 
web plate and an outside ring, and 
all three parts are welded. After 
heat treating, the assembly is finish 
machined and the walls adjacent to 
the buckets are chipped and filed to 
provide smooth steam passage. The 
diaphragm is tested at 200 per cent 
load before assembling in the casing. 

Partitions for low-pressure dia- 
phragms are either milled as _previ- 
ously described or bent to shape hy- 
draulically. These are sent to the 
foundry and cast integrally with the 
web and ring. The casting is finish 
machined for assembly in the casing. 

Rotors for marine turbines are ma- 
chined with integral wheels from 
purchased forgings which are heat- 
treated and tested before shipment 
to Schenectady. The forgings are 
semi-finished, magnetically tested for 
cracks and examined for defective 
material and slag inclusions. After 
finish machining, except dove-tailing 
for rotor-wheel buckets and lapping 


402 


the journals, the rotor is heat-tested. 
In this test the rotor is held to deflec- 
tion specifications while being re- 
volved in an oven heated slowly to 
a temperature equivalent to that of 
steam under operating conditions. 
Deflection readings are taken at defi- 
nite intervals from cold to hot and 
back to cold conditions. 

Turbine blades or buckets are ma- 
chined from bar stock of stainless 
steel. These consist of a dove-tailed 
end for assembly to rotor wheels and 
a so-called tenon end, which is the 
bucket proper. 

The bar stock is cut to definite 
lengths, depending on bucket sizes, 
and ground on two sides to a thick- 
ness held within 0.0005-in. tolerance. 
These rectangular sections are stacked 
on their ground faces in a fixture, 
and the ends are milled. The sides of 
the metal and dove-tailed portions 
are then milled to shape and size in 
a turntable fixture which permits 
machining up to eighteen blades at 





Turbine blading is covered by shroud- 
ing, that is, metal strips accurately 
punched to fit over tenoned ends of 
the blades. The mechanic is peening 
the milled tenons to hold the shroud- 
ing in place 


one time; in the meantime, the oper- 
ator is setting up eighteen additional 
blades at the opposite end of the 
table. Taper on the dove-tailed end 
is then milled to no tolerance. 
Following these operations on the 
dove-tailed end, the inside radius of 
the bucket is milled. The angle and 
radius on the outside of the blade 
are milled in either vertical or hori- 
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zontal millers. These feed and cut 
the exhaust angle on one end, throws 
in a circular feed which cuts the back 
radius, and then throws back to cut 
the exhaust angle on the other end. 
Between 0.003 and 0.005 in. of metal 
is left on the blade for polishing. 
All dove-tailed fits between the 
buckets and rotor wheels, whethe 
straight or curved to correspond to 
the arc of the wheels, are gaged to 
exclude light, the gages being checked 
to + 0.00025 in. All the turbine 
blades are tested magnetically to de- 
tect flaws. The gages used in check- 
ing turbine parts are made in G.E. 
toolrooms and sent to a tool and 
gage service department for inspec- 
tion and checking against standard 
gages. They are placed in tool cribs 
throughout the machine shop, and 
after use are returned to the tool and 
gage service department for check- 
ing before further use. All inspection 
and checking is done in air-condi- 
tioned rooms held at 68 F., + 1 deg. 
The rotors are mounted on centers 
and revolved by hand while the 
blades are inserted in the dove-tailed 
wheels; when all the blades are as 
sembled, a locking piece holds them 
in place. Short sections of shrouding 
are placed on the tenon ends of the 
blade which are then peened. After 
the diaphragms and nozzles are as- 
sembled in the casings, the completed 
rotors are placed therein, packing 
between the stages is inserted, and Double-reduction gear casings, complete with bearings and lubrication facili- 
the two halves of the casing bolted ties, are fabricated from flame-cut steel plate. One of the finished casings is 


together. shown on a planer for machining supporting brackets. All reduction gears for 


All reduction gears for marine marine propulsion equipment are made at the G.E. plant in Lynn, Mass 
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Large turbine-drive reduction gears are machined in this 164-in. hobbing machine at the General Electric plant in 
Lynn, Mass. These gears are fabricated from flame-cut conical web plates, forged hubs and heavy forged rims 
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propulsion equipment are made at 
the G.E. plant in Lynn, Mass. Equip- 
ment for machining, balancing and 
checking these gears are located in a 
bay recently added to the gear cut- 
ting shop. This bay has a heating 
and temperature-control system which 
provides uniform temperature, thus 
avoiding contraction and expansion 
of the gears and gear hobbers during 
the cutting operations. 

Large gears from 100 in. to 200 in. 
diameters, are of fabricated construc- 
tion and assembled by welding. They 
consist essentially of flame-cut coni- 
cal web plates, forged hubs, and 
heavy forged rims in which the teeth 
are cut. After welding, the structure 
is annealed, sand-blasted and _ thor- 
oughly cleaned; dirt would be detri- 
mental inasmuch as loose materials 
and weld splatter would ruin gear 
teeth under running conditions. The 


hub bore is finished, the outside rim 
diameter is roughed, and a machined 
shaft is pressed into the hub, after 
which the rim is finish machined 
concentric with the journals. It is 
then given a preliminary dynamic 
balance and goes to the gear hobber 
for the first or rough cutting. After 
rough cutting, the final dynamic bal- 
ance is made and the gear is replaced 
on the hobber for the final and finish 
cut. The gear and its mating pinion, 
or pinions, as the case may be, are 
run-in as a check on the contacting 
surfaces. 

After contacting, teeth spacings 
are pin checked, which method con- 
sists of inserting a round pin in each 
tooth as the gear rotates in its journal. 
This pin bears against an indicator 
bar mounted on the solid base of the 
test assembly, deflections of the bar 
being recorded by a dial gage set 


initially at zero. Variations in gage 
readings measure the difference in 
teeth spacing and gear eccentricity. 
Gear casings are fabricated in sec- 
tions from steel plates formed by 
oxyacetylene pantograph equipment. 
After the sections are assembled by 
welding, they are annealed, sand- 
blasted, and otherwise cleaned. Large 
planers or vertical boring mills are 
used for surfacing the joints. Holes 
for binding studs are drilled and 
tapped in large radial drill presses. 
Shaft holes are bored and faced in 
horizontal drilling, boring and mill- 
ing machines operated by remote 
control which permit the operator to 
start and stop them from any loca- 
tion, either inside or outside of the 
casing. Finished casings are assem- 
bled and tested for leaks. After gears 
are inserted, they are tested under load 
before shipment to the purchaser. 


Marine-propulsion reduction gears are contacted in this machine in the G.E. Lynn River Works. The room in which 
this and other large gear machines are located has a heating and temperature-control system which prevents expansion 
and contraction of the gears during machining, contacting and checking for teeth spacing and eccentricity 
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More than 1,000 different 
items ave required for the 


=> assembly of the mount for 
the 3-in. anti-aircraft gun 

used by the U. S. Army 
Official Photograph, Ordnance Department, U. S. Army 


Welded Mounts for Air Defense 


York Safe & Lock turns attention from security of cash and col- 
lateral to national security in the form of anti-aircraft guns 


OR THE first time since the World 
War, the War Department has 
awarded a major contract to a com- 
mercial plant for the manufacture of 
gun carriages. The York Safe and 
Lock Company of York, Pa., is now 
building a considerable number of 
3-in. anti-aircraft gun carriages. 
This contract illustrates the ver- 
satility of the American machine in- 
dustry. In less than four months this 
contractor has built up from zero to 
a production basis a welding depart- 
ment employing more than thirty 
welders, turning out Class A welding 
which passes 100 per cent Magnaflux 
inspection and a relatively high ran- 
dom X-ray inspection. Machine tool 
equipment was likewise expanded and 
adapted to this work. Inspection 
facilities were enlarged and assembly 
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facilities were created for the work. 

Welding plays an important part 
in the manufacture of the carriages 
for the 3-in. anti-aircraft gun used 
by the U. S. Army. This has not 
always been the case. For a number 
of years no welding of any type was 
used in the production of guns and 
gun carriages by the Ordnance De- 
partment because of the heavy im- 
pact forces that these units must 
resist in service. It was only after a 
careful investigation of the problem 
of incorporating welded structures 
in gun carriages, and field tests of 
several sample mounts, that Ordnance 
engineers finally adopted welding as 
a permissible method for fabricating 
certain units. 

All of the contractor's welders as- 
signed to operations on the compo- 
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nent parts for the mount are qualified 
according to tests specified by the 
Watertown Arsenal. These tests must 
be repeated annually. Any welder not 
qualified in the first test cannot repeat 
the test before one week has elapsed. 
His failure in the second test pre- 
vents any welder from repeating the 
test within three months. Each of 
the welding booths is equipped with 
a single-operator type welder and 
coated welding rods are used exclu- 


sively. Both motor-generator and 
transformer-type welders are em- 
ployed. 


The principal component assem- 
blies for the gun carriages which are 
of welded construction include the 
pedestal and top carriage, the front 
and rear bogies, four main outriggers, 
four intermediate outriggers and four 
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outer outriggers. Other smaller as- 
semblies also are of welded construc- 
tion. Components for these welded 
assemblies are cut and bent to shape 
and are assembled in fixtures for 
tack welding. Not only do these 
fixtures reduce welding set-up time 
considerably, but they locate and 
assure alignment of the component 
parts of the assembly. The major 
units all are assembled in fixtures 
developed especially for this purpose. 

Welding specifications call for all 
structures to be positioned so that 
welds can be made in a flat or hori- 
zontal position. This necessitates the 
use of universal welding positioners, 
of which a number are installed in 
the booths devoted to final welding 
operations. It is necessary only for 
the operator to press a button to bring 
the table of one of these units into 
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position for any given weld. Most 
of the welds are laid in one pass, in 
order to obviate difficulties frequently 
encountered when laying one bead 
on top of another. 

In the design of all of these assem- 
blies, the welds are placed at points 
where stresses are low. For instance, 
the main arms of the top carriage are 
made of one piece and bent to shape 
before welding. It is the Ordnance 
Department's practice to avoid welds 
at point of maximum stress wherever 
possible, even though sufficient test 
data have been accumulated to show 
that properly made welds have almost 
the same strength as uncut plate. 

The top carriage, which supports 
the gun and recoil mechanism, takes 
the direct shock of the discharge of 
the gun and so must be designed 
with high factors of safety in order 





Many of the welded components are 
of complicated design. These are as- 
sembled in special fixtures which lo- 
cate the pieces for tack welding 


Not onl) can defective welds be lo- 
cated, but the size and character of 
the defects can be determined by ex- 
amination of the X-ray negative 


The car-bottom stress-relieving fur- 
nace, through which all welded parts 
for the gun mount must pass, has 
capacity for 10,000 Ib. of parts. Each 
cycle requires approximately 20-24 
hr. in the furnace 


to maintain accuracy of fire. Origin- 
ally made as a one-piece steel casting 
with the lower stem integral, this 
unit now is assembled from shaped 
pieces of 3-in. thick low-alloy steel 
with the advantage of weight saving 
without loss of strength. Likewise, the 
pedestal is made from assembled 
sections of formed steel plates, the 
the sides being ,;-in. thick, while 
4 and 4 in. plates are used at other 
points. Each of the outrigger sections, 
which fold together to form the 
trailer body when in the traveling 
position, are made from varying 
thicknesses of plate. 

Complicated components usually 
are built up by welding together sub- 
assemblies into units and gradually 
joining these sub-assemblies together 
to form the complete structure. In 
the case of the top carriage, the skirt 
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Welding specifications require that all structures be positioned so that 
welds can be made in a horizontal position. Since the assemblies are of 
irregular shape, they are moved to positioning tables for final welding 


and the main horizontal plate form 
one sub-assembly, while the yoke, 
ribs and flanges form another. These 
two units then are welded together 
before the seamless tube stem, which 
forms the third sub-assembly, is 
welded into place. 

Both the method of applying the 
weld and the distribution of the weld 
is important. These factors have been 
worked out carefully by the Ordnance 
Department designers and are in- 
cluded in the specifications to which 
the York Safe & Lock Company 
works. A heavy-duty X-ray unit was 
installed especially for this contract 
and is set up in a lead shielded room 
near the welding section. A complete 
dark room with solution tanks and 
film driers is adjacent to the X-ray 
room. Here, the inspector in charge 
of this activity can expose the neces- 


sary negatives, develop them and 
then place them on a viewing screen 
with very little elapsed time. All 
welded assemblies for the gun mount 
are delivered to the X-ray inspection 
room where certain specified welds 
are inspected on each unit. 

Because of the nature of the assem- 
blies that must be inspected by X-ray, 
the X-ray tube head is suspended 
from a jib crane arm and is arranged 
so that it can be swung into any de- 
sired position for making the neces- 
sary exposures, The exposed and de- 
veloped X-ray film of a given weld 
not only will show any defects, but 
make it possible to determine their 
size and character. By studying nega- 
tives of welds it is possible for the 
welding operators to develop im- 
proved technique and so raise the 
general level of weld quality. 
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Following X-ray inspection, all 
welded assemblies are annealed to 
relieve internal stresses. This is done 
in a car-bottom type furnace. The car 
of this particular furnace has capacity 
for a load of 10,000 lb., and the fur- 
nace is capable of heating 5,000 lb. 
of steel per hour to 1,120 F. 

The furnace is heated by recircu- 
lated air supplied by a gas-fired air 
heater located at the rear of the fur- 
nace. The heated air is forced by 
means of a fan into the furnace and 
through the work on the car. After 
giving up a portion of its heat to the 
work being annealed, the air is re- 
circulated through the heater. This 
form of heating is very efficient and 
results in uniform temperature 
throughout the furnace. 

After being brought up to the an- 
nealing temperature, the load is held 
at this temperature for several hours 
to permit thorough soaking. Then 
the parts are allowed to cool slowly in 
the furnace to a temperature of not 
more than 390 F. before removal. 
The complete cycle for a furnace load 
during the annealing operation aver- 
ages 20-24 hr. A bank of recording 
pyrometers with thermocouples at six- 
teen positions check the furnace tem- 
perature during the entire cycle. 
These pyrometers, together with other 
control instruments, are mounted on 
a panelboard adjacent to the furnace. 

Some of the assemblies are sent to 
the machine shop for intermediate 
machining operations, and then re- 
turned to the weld shop for joining 
with other units to form a complete 
component. Such components then 
must go through the X-ray and an- 
nealing cycles before final machining. 
Since there is, of course, some move- 
ment of sections of individual parts 
during the annealing operation, all 
welded components are delivered to 
a layout group where it is determined 
whether the surfaces of each indi- 
vidual part will clean-up during the 
machining operations. If not, these 
units must be straightened and re- 
annealed before machining. The 
specifications under which this work 
is done limit the amount of such 
straightening, as it is essential that 
all parts be kept at a high strength 
value. 

More than 6,000 pieces are used 
in the assembly of the anti-aircraft 
gun mount. While the major units 
are of welded construction, many of 
the other items are made from cast- 
ings, usually of aluminum alloy or 
forgings. Others are made from bar 
stock. Because of the need for inter- 
changeability and requirements that 
the gun be capable of accurate fire, 
accuracy of manufacture is of prime 
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Accuracy of machining is essential in the manufacture of this spherically-shaped bronze bearing which later is 
mounted on the spindle of the top carriage to permit leveling the gun 


importance. For this reason, jigs and 
fixtures are use extensively, both in 
the welding shop and in the machine 
shop. These have been developed 
especially for this job and most of 
them were made in the toolroom at 
the plant. One of the principal ad- 
vantages of making these tools of 
welded construction is that it permits 
their manufacture in a shorter time 
than if patterns and castings have 
to be made specially. 

The top carriage is connected to 
the pedestal by means of an ingen- 
ious spherical joint which permits 
the carriage to be cross leveled. The 
production of this joint involves a 
number of interesting operations. 
Primarily, it consists of a spherical 
bronze bearing which fits in a steel 
bowl mounted in the top of the 
pedestal. This bearing carries the 
main gear which traverses the gun 
around the vertical axis. Both a spe- 
cial spherical turning and a spherical 
boring attachment are mounted on a 
standard vertical boring mill for 
turning the bronze ball and boring 
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the steel seat for the spherical joint. 
These two units are held to close 
limits of accuracy, as there must be 
no looseness in this joint, and they 
are lapped together in an improvised 
motor-driven lapping machine. 

Capable of measuring angles with 
a precision greater than 1/6400 of a 
circle (one artillery mill) in eleva- 
tion or horizontal direction, this gun 
carriage presents problems of assem- 
bly not ordinarily found in units 
that must bear the shock loads to 
which the mount will be subjected. 
Precision anti-friction bearings are 
used for most of the moving parts 
and these, together with the control 
gear, are protected against mechan- 
ical injury and the entrance of any 
abrasive material which eventually 
would cause wear and develop inac- 
curacies. No backlash or shake can 
be permitted in any part of the 
assembly. 

Hence, all of the component parts, 
are carefully inspected to insure that 
their dimensions are within estab- 
lished tolerances. Following inspec- 


tion, these units are delivered to a 
stockroom for storage until required 
on the assembly floor. Most of the 
larger units are scheduled for manu- 
facture as required and so are de- 
livered directly to the assembly floor 
following inspection. Other large 
units purchased on the outside, such as 
the axle, wheel and brake assemblies, 
are stored in the plant and delivered 
to the assembly floor as they are 
required. The smaller compon- 
ents are delivered by lift truck in 
specially developed racks which have 
adjustable wooden shelves and par- 
tions which can be arranged to suit 
the size of the individual parts and 
serve to protect them during transit. 
Theses racks are placed near the as- 
sembly positions so that the work- 
men will have the needed parts con- 
veniently at hand. 

In the assembly of these mounts, 
first the pedestal is placed on an as- 
sembly support, of which a number 
are placed in line down the assembly 
floor, and then the various compon- 
ents are mounted in position on the 
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The steel traversing gear and spherical 
bronze leveling bearing are sub-as- 
sembled before mounting on the 
spindle of the top carriage. Holes 
for the twelve bolts are drilled and 


reamed simultaneously in both pieces 


The size and shape of this completely 
assembled top carriage complicates 
its machining; special tools and an 
mgenius Set-up are necessary 





All welded components are delivered to a layout table immediately after stress-relieving. 
Three reflectors fitted with fluorescent light tubes illuminate this table 
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pedestal. The four main outriggers 
are secured to the pedestal by means 
of heavy vertical pins, which permit 
the outriggers to swing in a horizon- 
tal plane. They can be folded together 
to form the trailer body, or opened 
to form radial support arms when 
the gun is in firing position. The 
intermediate and outrigger units are 
attached to the main outriggers, and 
the other components are assembled 
to the pedestal. 

During the main assembly opera- 
tion there are a number of items that 
must be fitted together carefully, for 
this reason work benches are placed 
along one side of the assembly floor, 
convenient to the assembly positions. 
A number of component sub-assem- 
blies also are built at these benches. 

During the assembly operations, all 
sharp edges are removed from holes, 
and the first and last thread on shafts 
and plugs are filed to remove the thin 
end. All fins and burrs are removed 
from gear cases before assembling 
and after preliminary fitting of the 
gear cases they are completely dis- 
assembled and all parts are cleaned 
in a solvent. The inside of the gear 
case then is shellacked before final 
assembly. Ball bearing seats are 
scraped to fit so that ball bearings 
can be tapped lightly into place. Seats 
for thrust bearings are scraped to in- 
sure flatness. 
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For checking the spherical surface of this bronze bearing 
a Standard dial gage has been mounted in a pivoted arm of 
a specially designed inspection fixture 


Sixteen holes are drilled from a jig in this operation on 
the pedestal. These holes later are tapped with the same 
radial drill press 


Each welded component is carefully inspected after 
machining to insure interchangeability with mating parts 
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Scovill's mixing of war and peacetime products keeps its 
plants in stand-by position as a potent source of munitions 


{ie Scovill Manufacturing Com- 
pany, Waterbury, Conn., is one 
of the country’s leading producers of 
metal products. Now manufacturing 
over 300,000 different items for 
commercial use with facilities ex- 
panded rapidly during and since the 
World War, the Scovill plant could be 
turned quickly into one of this coun- 
try’s largest munitions factories. Its 
casting shop and rolling mills pro- 
duce slab stock and billets from alloys 
of copper, zinc, lead, tin and nickel. 
There are hundreds of stamping, 
forming and finishing machines which 
could soon be arranged and tooled, 
if the need should ever arise, to fur- 
nish vast quantities of war materials. 
Today, sections of the plant are or- 
ganized for the manufacture of 75- 
mm. shell cases. Also, cups for 30, 
45 and 50 caliber rifle, pistol and 
machine gun cartridge cases are in 
regular production. 

Scovill’s history and rapid growth 
is the result of war-time activities 
and the application of its plant facili- 
ties to the production of thousands 
of miscellaneous items for public con- 
sumption during peacetime. Its estab- 
lishment dates back to 1802 when 
one Abel Porter of Waterbury and 
three other rock-ribbed New Eng- 
landers drew up articles of partner- 
ship and proposed to make buttons 
brass buttons. Their raw materials 
were worn-out copper stills’ and 
kettles, plus zinc imported from Eng- 
land. James M. L. Scovill joined the 
company in 1811 and under his lead- 
ership these pioneer button manu- 
facturers flourished. By 1834 the 
company was making rolled brass, 
wire and a number of articles such 
as lamps, coins and household uten- 
sils. After Daguerre’s invention of 
photography in France, the company 
was one of the first in this country to 
become engaged in the production 
of silver-coated copper plates and 
camera parts. 

During the last half of the nine- 
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Brass Buttons to Shell Cases 
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Typical of modern machines in the Scovill plant is this five-spindle drilling, 
tapping, reaming and counterboring automatic. Doubled in size since the 
World War, this plant today produces over 300,000 articles for commercial use 
and could be converted into one of the country’s largest munitions factories 















































One of the large presses in the Scovilt plant used in regular production of 


commercial articles. This and hundreds of other stamping, forming and finish- 
ing machines could be tooled quickly to furnish war material 


teenth century, Scovill history reflected 
the meteoric growth of all American 
industry. The company began to 
manufacture munitions immediately 
after the start of the Spanish-Ameri- 
can War—Brass cartridge shells for 
rifles, parts for crude time fuses, 
cupro-nickel bullet jackets, loaded 
shrapnel shells and metal uniform 
gear. But this was only practice. 

In 1914, the warring European 
countries cried for millions of tons 
of munitions. After the United States 
entered the war, all Scovill’s com- 
mercial activity was dropped and the 
entire plant turned into a munitions 
factory, practically commandeered by 
the government. Capacity was in- 
creased fabulously to meet demands. 
The 4,200 employees in 1914 in- 
creased to 15,000 in 1918. Plant in- 
vestment jumped from less than four 
to nine million dollars. A tally of 
actual wartime production runs into 
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fantastic figures: Two billion brass 
cups for cartridge shells. More than 
443 million bullet jackets. Over 21 
million assembled time and combina- 
tion fuses for shrapnel. The number 
of 75-mm. cartridge cases exceeded 
194 million. Billions of varied pieces 
for armament needs were also made, 
including belt and cartridge clips, 
uniform buttons, bandoleer-belt fast- 
eners, and rifle cleaning rods. 
Then the war ended. Overnight 
Scovill ceased activities—its enormous 
plant and thousands of experienced 
workers stood idle. A market had to 
be found in the commercial world 
for the plant’s productive capacities. 
Not only was this done, but so many 
products were developed that the 
plant expanded through the 1920's 
and 1930's until today it includes 
200 buildings, encompassing 4,500,- 
000 sq. ft. of floor space, and has over 
$20,000,000 invested in modern 
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types of metal-working equipment. 

The plant of the Scovill Manufac- 
turing Company is laid out in the 
shape of a huge C in the very heart 
of Waterbury, Conn. It is organized 
into six main divisions. The mill 
products division turns out sheet 
metal for forming and stamping; rod 
of all shapes for automatic screw- 
machine products; tubing for plumb- 
ing purposes; wire in round, flat and 
special shapes; and condenser tubes. 
Only half of this division’s produc- 
tion feeds Scovill machines, the other 
half being sold to other concerns. 

The second division of the com- 
pany manufacturers to order practi- 
cally anything made of base metal, 
from a single part to a completely 
assembled product. There are com- 
plete facilities for drawing, stamp- 
ing, forging, casting and finishing 
the innumerous articles. 

The merchandise division manufac- 
tures and keeps in stock a line of 
miscellaneous metal products for 
wholesale and _ retail distribution. 
These include lamps, flashlights, ash 
trays, desk sets, sprinklers, hose 
equipment, etc. 

One of the oldest divisions is that 
for producing buttons and fasteners 
for uniforms, work clothes and dress 
clothes. These are made in every 
known design, while every year hun- 
dreds of special designs are turned 
out of the mills. 

Another division is devoted to the 
production of all types of cap screws, 
machine screws and screw-machine 
products of steel and non-ferrous 
metals. 

The sixth division produces medi- 
cal, drug and toilet articles such as 
vanity cases, talcum powder cans, 
bottle caps, jar covers, etc. 

In addition to these divisions of 
the company proper there are five 
subsidiaries. The Waterville Divi- 
sion at Waterville, Conn., manufac- 
tures brass plumbing fixtures. A. 
Schrader’s Son, Brooklyn, N. Y., 
produces valves and valve accessories 
for pneumatic tires, as well as air- 
pressure equipment such as air chucks, 
tank connections, diving apparatus, 
etc. The Oakvill Division, Waterbury, 
Conn., makes notions, office supplies 
and miscellaneous wire and_ sheet 
metal products; included are such 
items as safety pins, thimbles, thumb 
tacks, clothes fasteners, badge-mak- 
ers’ supplies, etc. The fourth sub- 
sidiary is the Morency-Van Buren 
Division of Sturgis, Mich., which 
manufactures closet tank fittings such 
as ballcocks, flushing levers and seat 
hinges. The last division is the Hamil- 
ton Beach Company, Racine, Wis., 
which produces electric appliances, 











soda-fountain fixtures and fractional- 
horsepower electric motors. 

Scovill products are today used in 
almost every industry. Alphabetic- 
ally, they include air conditioning, 
automobiles, bicycles, clothing, den- 
tal supplies, elevators, furniture, gas 
appliances, hardware, instruments, 
jewelry, locomotives, novelty goods, 
oil burners, plumbing supplies, re- 
frigerators, sporting goods, umbrellas, 
valves, washing machines and X-ray 
apparatus. For each of these random 
classifications, there are dozens more. 
Many of them are the result of ex- 
pansion since the World War. To- 
day, Scovill plants are bigger than 
ever before. And it is these facilities 
which, if needed, could once again 
produce vast quantities of munitions. 
Practically all of the company’s equip- 
ment could be turned to this purpose. 

The mill products division of the 
company would require little if any 
renovation in case munitions were to 
be manufactured in quantity. The 
casting shop has been re-equipped 
during the past ten years and instead 
of the oil-fired furnaces previously 
used there are 40 electric furnaces 
each of which handles 800 lb. of 
metal at a time. Melting and pouring 
temperatures are pyrometrically con- 
trolled within close limits. Two of the 
most recent advances in alloy casting 
are now in operation: Molten metal 
is poured from the furnaces into mul- 
tiple molds, thereby forming four 
200-lb. slabs simultaneously; conse- 









quently, each slab is formed at uni- 
form temperature. The second inno- 
vation is the continuous casting of 
cylindrical billets from which re- 
quired lengths for mill operations 
are cut. 

The slabs of cast metal are trimmed 
in alligator shears and sent to the 
rolling mill where they are reduced 
50 per cent in thickness. Following 
is an overhauling operation in which 
both sides of the slabs are scalped, re- 
moving scale and dirt. Further roll- 
ing reduces the slabs to required 
thicknesses for the various products 
manufactured. The casting shop and 
rolling mill have capacities 100 per 
cent in excess of the immediate needs 
of the remaining Scovill shops; con- 
sequently, they are already in a posi- 
tion to meet peak production demands 
should commercial activities cease in 
favor of munitions manufacture. 

In the blanking department, shapes 
are stamped out of rolled sheet metal. 
Here are blanking presses, ranging 
from a large type for cutting heavy 
metal to a gang press with a speed of 
200 strokes per minute; theses have 
outputs from a few thousand to hun- 
dreds of thousands of pieces per day. 
Drawing operations vary widely for 
the various products manufactured, 
and include every type from single 
drawing from blanks to multiple 
drawing directly from strips of sheet- 
metal. Drawn parts are sent during 
various stages of manufacture to an 
annealing shop containing electric, 


Slabs of cast cartridge brass for 75-mm. shell cases are shown bemg reduced 50 
per cent in thickness immediately after molding. The casting shop and rolling 
mill, with capacities 100 per cent in excess of present needs, are today in a post- 
tion to meet peak production demands should commercial activities cease in 


favor of munitions manufacture 
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Scovill’s mill products division would 
require little if any renovation in case 
munitions were to be manufactured 
in quantity. Here is a heat from one 
of 40 electric furnaces being poured 
simultaneously into four molds, form- 
ing 200-lb. slabs of cartridge brass at 
uniform te m pe rature 


A 200-ton press is used to cut circular 
blanks from which 75-mm. shell cases 
are drawn. The blanks are carried on 
an escalator to 


ine them for surface defects. 
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gas and oil furnaces. Automatic and 
semi-automatic threading, knurling, 
crimping, buffing and polishing ma- 
chines are employed for finishing the 
many products. 

In another department there are fa- 
cilities for electroplating articles in 
chromium, nickel, brass, tin, zinc, 
cadmium, gold and silver. In still 
another there are automatic machines 
which lacquer up to 129,600 pieces 
per hour. 

The Scovill Manufacturing Com- 
pany has, at the present time, sufh- | 
cient equipment tooled for the pro- to the required thick- 
duction of munitions to meet the ness and length 
peacetime allotments made by the war 
department. These war materials in- 





















This operator is plac- 
ing circular blanks in 
a 450-ton press which 
forms a cup with sides 
the same height as the 
diameter. Much of the 
metal remains in the 
base of the cup to form 
the head after the 
walls have been drawn = 


















Following the last redrawing, each 
shell case has a heavy dome-shaped 
end, thin side walls, and a ragged 
open end. The cases are stacked in 
bins and sent to this trimming de part- 
ment where they are cut to uniform 
length 


clude 75-mm. cartridge cases, forged 
fuse bodies, primers and primer parts, 
center tubes for shell casings, per- 
cussion fuses, cups for 30, 45 and 50 
caliber cartridge cases, parts for gas 
masks, disks from which all types of 
large shell cases are made, and metal 
gear for uniforms. All of these, with 
the exception of 75-mm. cases, are 
running in regular production with 
the many commercial items. 

In making munitions, efficient pro- 
duction demands that certain equip- 
ment be set up in such a way that 
there be no back-tracking during the 
progressive stages of manufacture. 
This is not the case for commercial 
articles where for most efficient op- 
eration machinery is grouped accord- 
ing to types of operations rather than 
the type of product. However, with 
large orders for 75-mm. cartridge 
cases on hand, equipment for their 
manufacture is now being re-aligned. 
Some of it was used during the World 





For trimming, the cas¢ 
is held in a revolving 
mandrel by a_ bell 
mouthed tailstock 
brought against the 
dome-shaped end by 
a_ foot-actuated bell 
crank, The ragge 
edge is removed by a 
cut-off tool moved by 
hand on a Stationar; 
cross-slideé 
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Metal in the heavy dome end of the shell case 15 re po- 
sttioned by a 1,000-ton press to form a flat head. The 
operator loads a case in a revolving holder, which in- 


dexes 180 deg., while the die 
forms the head in two blows 


War period, but keeping up with 
modern manufacturing methods new 
facilities were installed recently, espe- 
cially for annealing and machining 
the cases. 

All of the cases are made from 
cartridge brass cast at the plant from 
Ajax 800-lb. electric furnaces. Four 
castings 1} in. thick are made simul- 
taneously from each heat, and are im- 
mediately reduced 50 per cent in 
thickness by rolling. Dirt and scale is 
removed by a scalping or overhauling 
operation. Because of rigid specifica- 
tions set up by the government, melt- 
ing and casting temperatures are ac- 
curately controlled, chemical analyses 
of each heat are made, and thorough 
inspection is made at this and every 
other stage of manufacture. 

After overhauling, the slabs are 
rolled to the required thickness for 
cutting the blanks from which the 
cartridge cases are drawn. The thick- 
ness of the slabs is held to close tol- 
erance to avoid forming non-uniform 
cups during the drawing operation. 
Every slab is gaged completely before 
blanking and rejected if not correct. 
Samples are taken from a number of 
slabs for each lot of cases and 
sent to the government for analysis. 
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the back of the press 


The slabs are sent to the blanking 
department where a 200-ton Water- 
bury Farrel Foundry press is tooled to 
cut flat circular disks. Scrap material 
is removed by hand, while the disks 
fall from the die to an escalator run- 
ning from beneath the machine. The 
escalator carries the blanks to a belt 
conveyor passing in front of inspec 
tors who examine each piece for sur- 
face defects and burred edges. Any 
indication of a crack is probed and 
the blank is scrapped if any minute 
surface scratch is a potential defect. 
The blarks are stacked in small bins 
holding twenty-five pieces and are 
trucked to the drawing department. 
Should it be required to produce 
blanks in greater quantities than at 
present required, the blanking ma 
chine, and possibly others, would be 
transferred to a location adjacent to 
the first drawing press, thereby speed- 
ing production. 

Drawing trimming and 
heading machines and annealing 
equipment for 75-mm. cases are ar- 
ranged for line production in one of 
the several rolling mills. This loca- 
tion was selected because of the 
weight of the various machines, be- 
cause suitable crane, annealing and 


presses, 
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Flat turret lathes with collet chucks are used 
to finish machine shell cases. The head is 
faced and turned, and the primer hole is 
drilled, reamed and counterbored in succes- 
sive operations, while a stationary tool at the 
back of the chuck ed ges the 


accurate length 
é 


open end to 


pickling equipment were already in- 
stalled, and because of the proximity 
of this location to a building where 
facilities have been set up for finish- 
ing, inspecting and packing the cases. 

In the drawing department the cir- 
cular flat blanks are formed by a 450- 
ton Bliss press into a cup, the sides 
of which are approximately the same 
height as the diameter. The cups fall 
from the die through the base of the 
machine into a conveyor and are car- 
ried to an inspection bin. They are 
examined for uniformity of side-wall 
thickness and scratches; scratches at 
this stage would be dangerous inas 
much as they would be seared over in 
redrawing operations and possibly be 
hidden from view in the final prod- 
uct. A considerable portion of the 
metal remains in the base of the cup 
during this and subsequent drawing 
operations so that the head can be 
formed properly after the side walls 
have been drawn to the required 
thickness and length. 

Following each of the drawing op- 
erations the pieces are annealed and 
pickled. They are placed in single 
rows in annealing pans and loaded on 
trucks which roll into muffle-type oil- 
fired furnace. Annealing temperatures 
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When the shell cases have been machined, the open ends 
are annealed in a molten salt bath for a limited distance 
only. The cases are placed in racks and moved from bath 
to bath by a remotely controlled monorail crane 


are accurately controlled to insure a 
definite size of grain growth, which 
is determined microscopically. After 
annealing, the pieces are stacked in 
large perforated steel buckets and 
moved by overhead cranes to sulfuric 
acid baths where all oxides are re- 
moved. Following a rinsing opera- 
tion, the pieces are placed in small 
bins and moved to the next drawing 
press. 

The cup goes through a series of 
redrawing operations in each of which 
the side-wall thickness is reduced ma- 
terially with a consequent elongation 
of the shell. Bliss crank and rack- 
and-pinion presses from 60- to 250- 
ton capacities are used; final redraw- 
ing is done in a 60-ton press. After 
each redrawing, except the last one, 
the shell cases are annealed and 
pickled as described previously. 

Following the last redrawing op- 
eration, the shell case has a heavy 
dome-shaped end, a thin side wall 
and a ragged edge at the open end. 
This edge must be removed by a 
trimming operation to bring all of 
the cases to uniform length for head- 
ing. In trimming, each case is placed 
individually on a motor-driven man- 
drel mounted on a lathe bed. The 
case is held on the mandrel by a bell- 
mouthed tailstock brought against the 
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dome end by means of a foot-actuated 
bell-crank. A cut-off tool mounted 
perpendicular to the mandrel is 
moved by hand on a stationary cross- 
slide against the revolving case. 

The trimmed cases are taken to a 
1,000-ton Bliss toggle press where 
the metal in the heavy dome is repo- 
sitioned to form the flat cartridge- 
case head. This is actually a cold- 
forging operation inasmuch as the 
cases are not annealed after the last 
redrawing of the side wall; this is 
necessary because definite specifica- 
tions must be met regarding hardness 
of the finished cases around the 
primer hole and in the side wall ad- 
jacent to the head. The metal in the 
dome end is accurately proportioned 
so that during the heading operation 
it will flow evenly and re-arrange it- 
self without fracturing. The heading 
press has a table which indexes 180 
deg., thus enabling the operator to 
load one shell at the front of the 
machine while the dies are forming 
the head of case. Two blows are re- 
quired to produce the finished shape 
because of the excessive movement 
of metal required. 

The headed cases are boxed and 
trucked to the finishing shop, which 
was recently completed to enhance 
the manufacture of the 75-mm. shells. 
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The final operation on the shell case is that of tapering 
the open end so it will fit the breech of a gun. Afterwards 
the case is relief annealed to remove strains developed 
during tapering and to prevent season cracking 


On arrival they are sent to a Bardons 
& Oliver flat turret lathe with a collet 
chuck. The head of the case is faced, 
the edge is machined, and the primer 
hole is drilled, reamed and counter- 
bored in successive operations by the 
operator. A stationary tool at the 
back of the collet chuck edges the 
open end of the case to length, after 
which it is rolled and burred. 

Adjacent to this machine is an in- 
spector who gages each case for over- 
all length, depth, head diameter, 
primer hole diameter, wall thickness 
and body diameter. The head is then 
stenciled in a hand-operated drop- 
hammer with the size of the case, 
factory name and the date. 

The mouth of the case is annealed 
in a bath of molten salt for a limited 
distance only. This is done prepara- 
tory to tapering the end so that it will 
fit the breach of a gun. Afterwards 
they are relief annealed to remove 
strains developed in the tapering op- 
erations and to insure against season 
cracking. 

The cartridge cases are finally 
cleaned, checked completely on all 
dimensions by both factory and gov- 
ernment inspectors. A number of 
cases is subjected to ballistic tests be- 
fore final acceptance and shipping of 
any given order. 
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GAGING BUSINESS 





Volume of machine tool orders increases in some quarters 


although business varies greatly with individual companies. 


Foreign sales remain nearly constant. 


Machine tool bookings in May were 
substantial, thanks partly to a rising 
volume of diversified domestic busi- 
ness. The disparity in sales and pro- 
duction between individual compan- 
ies, however, is growing. Some build- 
ers are very busy, while others have 
little work on hand. The outlook is 
beclouded. Many prospective buyers 
are hesitant to make capital outlays 
for equipment until Government pol- 
icies involving industry are more 
friendly. The indicated revision of 
taxes by Congress will be helpful in 
that respect. The machine tool people 
are less dependent than they were on 
foreign business which now accounts 
for about 40 per cent of the total com- 
pared with 52 per cent during 1938. 
A considerable volume of machinery 
orders is coming from aircraft and 
allied industries, as well as from di- 
rect Government sources. 


NEW ENGLAND—Government or- 
ders are enabling metal-working 
~ to maintain operations at a good 
evel. Most machine tool business is 
coming from aircraft companies, army 
arsenals and foreign sources. Some 
machinery companies have three- 
months’ backlogs. Navy plans in- 
clude $2,545,000 for dry dock mod- 
ernization at the Boston yards, of 
which $600,000 will be spent for ma- 
chine tools. Textile machinery sales 
are growing. Winchester has about 
completed placing tooling orders for 
production of 5,000 army rifles. 


NEW YORK—Machinery sales were 
favorable in May. Airplane builders 
and companies producing aircraft 
parts are running on heavy schedules 
to keep abreast of government and 
foreign demands. French and British 
machinery buying missions are now 
in this country. Soviet purchases are 
expected to come to the front again 
soon. Machine tool orders at Phila- 
delphia have emanated mostly from 
the government or from companies 
with government contracts. 


PITTSBURGH—tThe steel rate has 
been accelerated by large bookings of 
flat-rolled products at lowered prices. 
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As a result, mill operations will be 
higher in June than earlier antici- 
pated. Machinery purchases in May 
declined from the April volume. Pur- 
chasing agents generally are retaining 
in their files quotations on recent in- 
quiries, indicating that no action 
probably will be taken soon. 


CLEVELAND—Some machine tool 
companies enjoyed better business in 
May than in April because of diversi- 
fied domestic buying. Steel output has 
risen as mills started to roll initial au- 
tomotive tonnage for ’40 models. 


DETROIT—Machinery purchase has 
been light, despite the nearness of 
the new model tooling period. A 
slight upward trend in sales of small 
tools and supplies is noted. Toledo 
metal-working plants are making 
few forward commitments for new 
equipment. 


CINCINNATI—Several machine tool 
makers report May was better than 
April. They were encouraged by the 
rising percentage of domestic busi- 


ness. Others report decreased book- 
ings and fewer inquiries. Much of 
the current orders are from aircraft 
companies, motor car makers and the 
government. Foreign business con- 
tinues important. 


CHICAGO—Business opinion hinges 
on disappointment caused by failure 
to meet sales quotas set up in a burst 
of optimism last November and De- 
cember. Many companies neverthe- 
less, are doing better than in 1938. 
That is true, for example, of manu- 
facturers of construction equipment. 
Farm implement and tractor makers 
are going along at a fairly good pace. 
Great Northern has ordered 14 
switching Diesels, Burlington five and 
Pere Marquette one from Electro- 
Motive Corp. Inland Steel has 
started rebuilding plant 1 at Ham- 
mond, Ind. The steel rate is up a bit. 
Reports from machinery dealers are 
mixed, some having had less business 
in May than in April and others 
more. 


ROCKFORD—A number of ma- 
chine tool builders continue opera- 
tions on multiple shifts. Incoming 
business has been of substantial vol- 
ume the past month, with overseas 
buyers representing a smaller share 
than formerly. 


ST. LOUIS—May sales of equipment 
were substantially the same as in 
April. Sentiment, however, is not 
good. Small manufacturers in Kan- 
sas City, such as Sterling and Turner 
Manufacturing, are going strong. 





AUTOMOBILE PRODUCTION VS. GENERAL BUSINESS 


With only a short run left on 1939 models, manufacturers have stepped up 
production to meet a considerably increased demand 
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Pill presses in the air-conditioned 
powdered-metal room produce sev- 
eral hundred standardized tips or in- 
serts per hour. This equipment is in- 
dicative of how economies can be 
brought about as standardization and 
simplification proceed with respect to 
shapes, sizes and grades 
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In the “milling department,’ 
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’ equipment such as milling machines, lathes, screu 


machines and shapers prepare tools and cutters for accommodation of the 
Carboloy insert prior to the brazing operation. Mercury-vapor lighting in this 
and other departments provides 50 foot-candles at the working plane 


Carboloy Occupies 


Quantity production of cemented carbides begins in a 


DETROIT—Facilities formerly lo- 
cated at Cleveland, Stamford and 
downtown Detroit, for production of 
cemented-carbide tools, dies and wear- 
resistant parts, have been consolidated 
by Carboloy Co., Inc, in a new 
$750,000 plant on East 8 Mile Road. 
“This new plant,” states W. G. Rob- 
bins, president, “provides the facili- 
ties for developing a progressively 
higher order of economy . . . and for 
more comprehensive use of cemented 
carbide throughout the industry.” 
Equipment installed and planned 
for the immediate future will be ade- 
quate for producing ten times the 
current consumption of cemented car- 
bides in the United States. Every de- 
partment has much space in reserve. 
Bays can be added to the factory 
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building, and a 40-acre tract provides 
for what the future brings. 

Carboloy’s original facilities in De- 
troit alone were outgrown in three 
years’ time. The other plants had the 
same trouble. The present undertak- 
ing is the result of a careful estimate 
of output requirements in the next 
few years. And coming at this time, 
it is of strategic value in the indus- 
trial preparedness program. 

The factory building is a monitor- 
type, one-story, all-welded steel struc- 
ture of 88,197 sq. ft. Complete facili- 
ties are installed to produce finished 
tools, dies and wear-resistant parts 
from the raw materials, that is, car- 
bon, binders and tungsten, the latter 
being produced by an affiliated com- 
pany. Production is controlled, and 
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Percussion presses hot-forge metal castings around drawing-die nibs so that sup- 
port is provided on all surfaces except the hole; the operation is really a hub- 
bing process, since the metal casing starts as a disk with no recess for the nib. 
Casings up to 9-in. diameter have been handled on the installed equipment 







$750.000 Plant 


plant with capacity of ten times present U. S. demand 


research in product development is 
carried on, by a completely equipped 
laboratory located in the factory. 

Several million grams of Carboloy 
can be produced monthly in the pow- 
dered-metal room, which is equipped 
with ball mills, crushers, sifting and 
mixing units. Part of this depart- 
ment is given over to storage facilities 
for 50,000,000 grams of raw and 
processed powders and to the pill 
presses and ingot presses. 

The furnace room is equipped for 
reduction, carburizing, semi-sintering 
and brazing processes under close 
control and under quantity-output 
conditions. Furnaces in other depart- 
ments are maintained for tool brazing 
and for heating drawing-die cases. 

A wide variety of Carboloy blanks 
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are shaped and sized in the forming 
department, which is equipped with 
many standard and special machine 
tools. Quantity production is en- 
hanced by maintaining a large stock 
of semi-sintered ingots and cylindrical 
blanks in this department. 

Shanks are recessed and special tool 
bodies are machined in the “milling’’ 
department, which is fitted out with 
standard and special high-production 
machine tools of various kinds for 
quantity and special orders. 

After brazing inserts in place, tools 
are ground in another department 
fitted with batteries of surface, inter- 
nal and cylindrical grinders, cut-off 
machines and diamond lapping ma- 
chines. Dies are segregated in a spe- 
cial department. 
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An intricate form on the shredder 
knife of a General Electric domestic 
garbage disposal unit is ground while 
the part is in the soft semi-sintered 
State, prior to final sintering 
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METAL TRADES GROUP REVIEWS 
INDUSTRY, LABOR, GOVERNMENT 


CHICAGO —Industry has its princi- 
ples just as labor and government 
have theirs, and this being a demo- 
cracy the right to fight for those 
principles is as much the province of 
industry as of any other faction. 
Thus ran the main theme of feeling 
and talk at the forty-first annual 
meeting of the National Metal Trades 
Association held here May 24-25. 

N. W. Pickering, reelected president, 
reiterated the principles of the asso- 
ciation which include retention of 
management control of industry and 
that no man needs to support a union 
to hold his job. Mr. Pickering cited 
the conservative swing to stiffer State 
legislation for labor as indicated by 
bills recently passed in Oregon and 
Wisconsin. He also pointed out the 
desire for change in the Wagner act 
and urged every industrialist to “tell 
his story” in Washington, as in the 
past. He reported that the association 
continues to improve its public rela- 
tions program and is publishing a 
new manual on foremen training. 


Heil Urges “Mixing in Politics” 


Governor Julius P. Heil in discus- 
sing men and management before 
400 guests at the annual dinner 
pointed out that it is vital to know 
personally the men who work for you 
and asked that industry be “courage- 
ous” in fighting for what it knows to 
be right. He asked that industry mix 
in politics now so that the 1940 elec- 
tion might put sound management in 
charge of our government. 


Progress in Job Evaluation Shown 


From the practical viewpoint the 
report of the Committee on Job 
Evaluation and Merit Rating was the 
most important phase of the meeting. 
A. L. Kress of the association opened 
this session by summarizing the year’s 
work and by saying that 100 plants 
had adopted the method since Sep- 
tember, 1938. He introduced E. L. 


Berry, assistant general manager 
Link-Belt Co., Chicago, Howard 
Goodman, vice-president Goodman 


Mfg. Co., and John Brown of the 
Chain Belt Co., each of whom dis- 
cussed the application of the associa- 
tion’s method of job evaluation to 
his plant. They gave four outstanding 
advantages of the new method: (1) 
Definite coordination of the work 
done and the rate of pay without the 
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Naval Appropriations for 1940 Represent 
24 Per Cent Increase Over Previous Sum 
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GOV. JULIUS P. HEIL 


bias of one supervising individual, 
(2) Ability to set rates of new work 
with accuracy, (3) The opportunity for 
advancement is thoroughly defined, 
(4) The foreman is better able to de- 
fine work in the departments and to 
indicate why differentials are being 
paid. Limitations are that this is a 
new tool and like all tools must be 
studied for its best uses. Comparisons 
with wage rates in other plants must 
be made with care. 

A primary difficulty in job evalua- 
tion is that of differentiating between 
the man and the job. The importance 
of the foreman in determining such 
factors was brought out in reports of 
the Committee on Merit Rating and 
Employee Analysis. W. W. Finlay, 
Wright Aeronautical Corp., explained 
a simple form which has been de- 
veloped by the committee which is to 
be used by the foreman in rating the 
men in his department. A. S. Davis, 
Dexter Folder Co., explained the sys- 
tem of educating the foreman in using 
these rating charts and also gave de- 
tails of methods used to classify the 
men rated. O.D. Reich, Dexter Folder 
vice-president, heads the committee 
which established the plan for placing 
the wage structure on a sound, scien- 
tific basis. 

All officers of the association were 


reelected. 
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Replacement of Ships 
Involves Largest Single Item; 
Aircraft Expenditures Next 


By BLAINE STUBBLEFIELD 
McGraw-Hill Washington Bureau 


WASHINGTON—Last major item of 
the Administration’s gigantic defense 
program is the Navy appropriation for 
1940, passed by House and Senate 
and going to conference as this is 
written. The bill carries $773,049,151 
for all purposes, which is $149,522,957 
more than the 1939 appropriation. 
Sixty per cent of the increase is for 
new construction. 

Biggest item of interest is $270,000,- 
000 for replacement of naval vessels, 
of which $15,795,288 is transferred 
to other Navy purposes. The balance 
of $254,204,712 will be used to carry 
on work on 121 vessels previously 
laid down under other appropriations, 
and to begin construction of the two 
45,000-ton super-dreadnaughts au- 
thorized last year, two cruisers, eight 
destroyers, eight submarines, two sea- 
plane tenders and one repair ship. 

Total cost of these 23 vessels is esti- 
mated at $369,606,000, much of which 
will be appropriated after 1940. In 
addition, the Navy will continue or 
complete construction of four battle- 
ships, four aircraft carriers, one heavy 
cruiser, 11 light cruisers, eight de- 
stroyers, sixteen submarines and thir- 
teen auxiliary vessels. 


Plan for 500 New Planes 


For naval aircraft Congress allows 
$88,298,000, including $5,000,000 of 
contractual authority. Of this 
amount, $51,898,000 will go for new 
airplanes; $1,500,000 for experimental 
work; and $500,000 for a rigid airship 
which has been dropped from the 
program probably for this year. It is 
estimated that 500 new airplanes can 
be procured with the appropriation, 
bringing the total to 2,132, which is 83 
more than the old objective before 
last year’s expansion act, but still 868 
short of the 3,000 minimum set in 
that act. 

The item for maintenance shows 
marked increase over last year’s fig- 
ure, which was $19,070,000. The Navy 
explains that in 1940 there will be an 
increase of 147 planes in operation. 








About 638 new planes will be de- 
livered during 39 and °’40, of which 
466 will be used during 1940. All are 
faster or heavier than older planes, 
and will require greater upkeep ex- 
pense. During fiscal 1940, a total of 
561 airplanes will require their first 
major overhaul, which will constitute 
70 per cent of total major overhaul. 

For repair to the fleet $37,746,429 
will be needed. Twenty-eight old 
ships are scheduled to be commis- 
sioned in 1940, while 15 will be de- 
commissioned. Thus there will be 13 
additional ships in operation, bring- 
ing the total to 340. The above figure 
includes cost of target practice, sup- 
plies, and some other expenses. 

Under the head of improvements, 
$4,000,000 is allocated to modernize 
the aircraft carriers Lexington and 
Saratoga. Total allocation for experi- 
mental purposes is $14,360,000, of 
which $5,305,000 is for type develop- 
ment of airplanes. For reserve ma- 
terials $7,884,350.is required. 

The Senate added two important 
items to the $53,000,000 public works 
bill: acquisition of the Hunters Point 
drydocks in San Francisco, and pro- 
vision to construct a drydock at New 
York to handle the largest ships 
afloat. The bill at this writing has 
gone back to the House for consider- 
ation of these changes. 

House Rules Committee has ap- 
proved a bill from the Merchant Ma- 
rine Committee authorizing the Coast 
Guard to build a base at Kodiak, 
construct three new cutters, and ac- 
quire 15 seaplanes at a cost of $14,- 
223,000. 





Shadow Plant Practice—Modernization of British aircraft manufacturing 
facilities includes substitution of rolling for hand beating of sheet metal fair- 
Above operations are being performed in the much-publicized Austin 


in gs. 


“CLEANING HOUSE” ADVOCATED 
AS STEEL PROBLEM SOLUTION 


NEW YORK—The best contribution 
which the steel industry can make 
is to solve its own problems to the 
fullest extent possible under existing 
conditions, declared T. M. Girdler, 
president American Iron & Steel In- 
stitute, in an address at the annual 
meeting of that organization May 25. 

Obviously referring to price de- 
moralization within the industry, Mr. 
Girdler said that “when prices are 
lowered in the face of high costs 
without stimulating the general use 
of steel the result is a step 
backward for a great industry and a 
blow to the national economy.” He 
pointed out that war brings no pros- 
perity to the steel industry, that gov- 
ernment policies are leading the 
United States down the road ta dic- 
tatorship, that sound national policy 
requires a labor law equitable to all 
classes and groups. 

In making a plea for greater stand- 
ardization in the steel industry, Ben- 
jamin F. Fairless, president United 
States Steel Corp., stated that multi- 
plicity of composition, sizes and treat- 
ments adds to the cost of steel pro- 
duction. He suggested that the steel 
industry take stock of what it is pro- 
ducing and try to determine, with the 
aid of its customers, if unnecessary 
items are distracting attention. 

The management of every steel 


company must realize the need for 
establishing sound “human relations,” 
starting with 


labor relations, de- 


British Press Combine 


“shadow plant’ at Longbridge, Birmingham 
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clared Arthur Roeder, chairman Colo- 
rado Fuel & Iron Co. James E. Lose, 
vice-president Carnegie-Illinois Steel 
Corp., advocated telling consumers 
the advantages of better size rollings, 
carrying on diligent research in new 
uses for steel, promoting frank dis- 
cussion of the industry’s problems 
with steel users, and pushing the 
work of standardizing carbon steels 
by grades. 

After solution of a number of weld- 
ing problems now being studied, the 
speed at which welding can be per- 
formed will be increased greatly, 
predicted Isaac Harter, vice-presi- 
dent Babcock & Wilcox Tube Co. He 
said that a marked reduction will 
be made in the volume of weld metal 
necessary to make a joint, with re- 
sultant minimizing of distortion. 
Steels will be specially created for 
strength and ready weldability . 

Bradley Stoughton, dean of engi- 
neering, Lehigh University, read a 
paper on the training of a metal- 
lurgist. The steel industry of Great 
Britain was described by James Hen- 
derson, honorary treasurer Iron & 
Steel Institute, London. 

Ernest T. Weir, chairman National 
Steel Corp., was elected president of 
the Institute to succeed Mr. Girdler. 
Mr. Fairless and Frank Purnell, 
president Youngstown Sheet & Tube 
Co., were elected vice-presidents. The 
Institute’s medal was presented to 
John T. Whiting, president, Alan 
Wood Steel Co., Conshohocken, Pa. 


HEAT-TREATING OF STEEL ALLOYS 
DISCUSSED AT A.S.M. MEETING 


PHILADELPHIA, PA —A _ one-day 
meeting of the Middle Atlantic chap- 
ters of the American Society for 
Metals included a technical session, 
a luncheon meeting, a plant visit, a 
trip to the moon and a dinner to 
complete a busy program. Cooperat- 
ing were members of chapters repre- 
senting York, Pa., New York, Penn 
State, Baltimore, New Jersey, Lehigh 
Valley and Philadelphia. 

The morning session, held at the 
Manufacturers and Bankers Club 
was addressed by Dr. E. C. Bain, 
assistant to the vice-president, U. S. 
Steel Corporation, who spoke on 
functions of the several alloying ele- 
ments in steel. 

William F. James, president of the 
Philadelphia Chamber of Commerce, 
welcomed the guests at the luncheon 
meeting. Another speaker was 
George E. Whitwell, vice-president in 
charge of sales, the Philadelphia 
Electric Co., who pointed out the 
rapid growth in power load in the 
Philadelphia area because of in- 
creased manufacturing consumption. 
Visitors went by bus to the plant of 
the Alan-Wood Steel Co., at Con- 
shohocken, Pa., where they inspected 
blast furnaces, coke ovens, open 
hearth furnaces and rolling mills. 
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WATCHING WASHINGTON 


McGraw-Hill Washington Bureau 
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Opposition to spending huge sums for defense increases as 
additional data indicate need for more research instead of 
frantic production. Amendments to labor laws unlikely. 


WASHINGTON—If the War Depart- 
ment helped the National Advisory 
Committee for Aeronautics to steal 
Lindbergh away from the Congres- 
sional committee circus, it repented 
somewhat last fortnight. Lindbergh 
called upon Congress to expand aero- 
nautical research, as expected. But 
he also told the country it doesn’t 
need to maintain a huge standing air 
fleet. If we just keep ahead in air 
speed and efficiency, that will be 
enough, said he. That is exactly the 
opinion of a strong minority on the 
Hill, which is making good use of the 
Colonel’s report. Result is that the 
President’s request for $250,000,000— 
the balance of the $300,000,000 for 
airplanes, Panama, and educational 
orders—is meeting some opposition. 
There has been no criticism, however, 
of the educational orders program as 
such. Meanwhile, both Civil Aero- 
nautics Authority and Army Air Corps 
are pushing programs to train droves 
of airplane mechanics to meet war- 
time requirements. Army will put all 
its students in the service, but organ- 
ized labor says that the civil training 
will glut the skilled-work market and 
later discourage good men from going 
into the trade. 


Will Leave Labor Laws Alone 


Doubt grows as to amendment of 
the Labor Relations Law and of the 
Wage-Hour Law. Pro-N.L.R.B. forces 
are stringing hearings along in hope 
the session will end and they won’t 
have to expose the act to destructive 
bombardment on the floors. If they 
can’t do that, they hope to dismiss 
the issue by accepting a few minor 
changes. On the Wage-Hour issue, 
five farm bureaus showed remarkable 
strength, forced House Labor Com- 
mittee Chairman Mary Norton to 
withdraw her bill of amendments, 
one of which would have put under 
the law about 1,000,000 workers in 
the “first processing” of farm crops. 
Wage-Hour “pros” are scared stiff 
that opposition will bring amend- 
ments to the floors of Congress and 
reduce the Act to a “rubber gun.” 


‘‘War-Laws’’ Prospects Fade 


Neutrality legislation appears more 
unlikely as the President asks Con- 
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gress to quit in June. The State 
Department is increasingly irked with 
exposure of all our family affairs in 
open hearings. Senator Borah’s re- 
mark that there is no such thing as 
neutrality is growing on Capitol Hill. 
The proposal to conscript wealth 
along with manpower puts the swivel 
chair warriors on the spot; they be- 
lieve that ready-made financing for a 
war would help to start one, but they 
can’t think of convincing reasons why 
people with big money shouldn’t pay 
accordingly. 


More Millions for Planes 


War Department has awarded $15,- 
000,000 to Douglas Aircraft for an un- 
stated number of all-metal mono- 
plane attack bombers, minus engines, 





OVERRULE ROOSEVELT? 


In his address to the American 
Retail Federation President Roose- 
velt completely confirmed the pre- 
diction made in the May 17 issue 
of American Machinist. Not only 
that but he denounced the advocates 
of tax appeasement with the idea 
of aiding business as “gamblers” 
and “radicals.” 

Nevertheless Congress is in- 
clined to gamble just as little. It 
does not propose to boost the 
straight corporation income tax to 
above 18 per cent. This is stiff but 
not in line with the frightening 
statements of certain Administra- 
tion senators about 25 and even 30 
per cent. Actually, removal of the 
“nuisance” corporation taxes will 
help those who are struggling, and 
not result in much loss of revenue. 

Since May 17, also, Senator Pat 
Harrison, chairman of the Finance 
Committee, has taken the tax revi- 
sion ball from the President, serv- 
ing notice frankly at the White 
House of his intention to do so. 
Harrison told Chairman Doughton 
of the House Ways and Means 
Committee, which must originate 
any tax legislation, to pass “any 
bill you like” and send it over to 
the Senate. There the Roosevelt pet 
tax on undistributed earnings is 
apt to be eliminated. No one doubts 
the House will agree. 











propellers, armament, radio, etc., 
which will be supplied by the Gov- 
ernment to Douglas for installation. 
The latest features of this design are 
the result of observations of wars in 
China and Spain. Chief of the Air 
Corps says it is the best performer of 
its class in the world. The Depart- 
ment has also awarded to Seversky a 
number of YP-43 all-metal low-wing 
single-seat pursuit monoplanes, minus 
engines, meticulously streamlined for 
350 m.p.h. and equipped with oxygen 
for altitude battle. Awards of about 
$500,000 each have gone to Glenn L. 
Martin and to Stearman Aircraft for 
production costs of their respective 
attack bombers, which are essentially 
the same as those entered in the 
Dayton competition. 


Patent Law Revision Certain 


Look for a thorough job of patent 
law revision by Congress in 1940. 
Action will be held in abeyance this 
year, pending conclusions by T.N.E.C. 
American Engineering Council, in co- 
operation with the National Indus- 
trial Conference Board and National 
Association of Manufacturers, is mak- 
ing a 10-months’ study of the patent 
system and expects to report next 
February. Observers predict that 
AE.C. will be in general agreement 
with recommendations already made 
by Patent Commissioner Conway P. 
Coe last winter. Engineers and man- 
ufacturers do not intend to agitate 
in Washington but when revision 
starts they want to be there with 
sound arguments. 


Who Knows the Answers? 


Bigwigs from all bailiwicks ap- 
pearing before the antimonopoly 
(T.N.E.C.) committee, are trying to 
answer two hard questions pro- 
pounded by President Roosevelt to 
“Dear Joe” O’Mahoney, chairman. 
Is money idle in stagnant pools be- 
cause (1) our economy is at the end 
of rapid expansion? or (2) because of 
lag, leak and friction in invetstment 
markets, diverting savings into non- 
productive enterprise? There are 
many answers by brilliant men but 
they don’t add up yet ... Mean- 
while Harry Hopkins wants $225,000 
to hire “New Ability” for constructive 
work to be “welcomed by business.” 


Forts for the Atlantic 


Military men expect that the War 
Department will soon ask heavy forti- 
fication in the newly created Puerto 
Rico department. This department 
ranks along with Hawaii, Philippines, 
Panama, and the corps areas of the 
United States. It’s the “life-line” of 
this country through the Isthmus. 
The Navy is seeking shore property 
in Equador and Mexico for new bases 
to protect the Pacific side. 
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The smile of victory adorns the face of Charles F. Goedke, newly elected 


A.G.M.A. president. Right, U. Seth Eberhardt, new A.G.M.A. vice-president, 
discusses future plans with Frank B. Drake who crossed the continent to 


attend the meeting 


GEAR MAKERS ELECT C. F. GOEDKE PRESIDENT 


New Business Index is Announced at 23rd Annual Meeting 
Of American Gear Manufacturers Association 


VIRGINIA BEACH, VA. — Gear 
manufacturers sought the sunny 
south for their three-day 23rd annual 
meeting. On May 15-17, at the Hotel 
Cavalier, Virginia Beach, they elected 
officers for the coming year, con- 
sumed their annual dinner, listened 
to a well-planned technical program, 





New A.G.M.A. Officers 
President 


Charles Goedke 
Ganschow Gear Company 


Vice-President 
U. Seth Eberhardt 
Newark Gear Cutting Machine 
Company 


Treasurer 
R. F. Marthens 
Westinghouse Electric & Mfg. 
Company 


Secretary 


J. C. McQuiston 


Executive Committee 
R. C. Ball 
Philadelphia Gear Works 
Paul Christensen 
Cincinnati Gear Company 
F. B. Drake 
Johnson Gear Company 
* F. H. Fowler 
Foote Bros. Gear & Machine 
Corporation 
* J. H. Flagg 
Watson Flagg Machine Co. 
W. P. Schmitter 
The Falk Corporation 
°D. W. Diefendorf 
Diefendorf Gear Company 
* Committee Member Re-Elected 
* New Member 
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met in various committees and still 
had time for golf, swimming and the 
other sports that the resort afforded. 

In opening the meeting, retiring 
president Howard Dingle, Cleveland 
Worm & Gear Co., announced the 
compilation of a new A.G.M.A. 
index which would be published in 
the business and daily press. He 
pointed out that since gear manufac- 
turers supplied such a wide diversity 
of businesses, the index should be 
representative of general manufac- 
turing conditions. Secretary-Mana- 
ger J. C. McQuiston, explained how 
the index was computed and com- 
pared it with other available gages 
of business activity. 

Among the association’s guests, 
who spoke on technical subjects, were 
C. H. Bierbaum, Lumen Bearing Co.; 
J. R. Longstreet, The Warner & 
Swasey Co.; R. G. De La Mater, 
Parkersburg Rig and Reel Co., and 
G. L. Rothrock, Cadillac Division, 
General Motors Corporation. In 
speaking on materials for worm-gear 
drives, Mr. Bierbaum expressed a dis- 
like for the practice of carburizing 
steel worms because of the effect on 
bronze worm wheels. He advocated 
nitrided Nitralloy or an oil-hardening 
S.A.E. steel. 

Mr. Longstreet, in speaking about 
small lot gear production, pointed out 
that a permanent set-up of basic 
tools could be used in order to 
change from one job to another in a 
minimum of time. The application 
of gear reducers to oil-well pumping 
service was described by Mr. De La 
Mater. He discussed the various rigs 
used for this work, and by means of 
dynagraph cards, showed the unusual 
loads which this service entailed. 
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R. M. Fellows and C. M. Peter take 


a look at the ocean and decide to 
Stay out 





Among the inveterate camera fans 
are Douglas T. Hamilton and A. A. 
Ross 


A study in compactness was offered 
by Mr. Rothrock who told of the 
development of a small automobile 
transmission. His description in- 
cluded manufacturing procedure as 
well as the steps in design. 

Association members also made 
notable contributions to the program. 
T. R. Martins, Falk Corporation, who 
spoke on modern drafting room prac- 
tice emphasized the necessity for 
cooperation between the engineering 
department and other departments 
in handling inquiries, analyzing 
orders, maintaining records, conduct- 
ing research as well as taking care 
of its chief function in manufactur- 
ing design. 

Safety was the subject presented 
by E. S. Sawtelle, Tool Steel Gear 
and Pinion Company. He told of 
several methods now being used to 
promote safety, among which was a 
method of rewarding workers in de- 
partments having perfect records. 

Edward J. Wellauer, the Falk Cor- 
poration, spoke on considerations in- 
volved in gear metallurgy. He dis- 
cussed modern gear materials and 
the properties that could, with proper 
treatment, be expected of them. Sur- 
face hardening of gear teeth was the 
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subject of a paper by Dwight Van 
de Vate, Gleason Works. Materials 
and methods used in this process 
were described, and micro-photo- 
graphs were shown to demonstrate 
the results obtained. 

The importance of keeping correct 
cost records was stressed in a paper 
prepared by J. R. Fagan, Foote Bros. 
Gear & Machine Corporation, “Why 
the Chaotic Price Situation Within 
the Gear Industry?” 

At the annual dinner two speakers 
presented the subject of industrial 
mobilization. Harry B. Jordan, Nans- 
mond Ordnance Department, told 
particularly of the activities of the 
Industrial War College and its part 
in promoting national defense. Hart- 
ley W. Barclay, editor, Mill & Fac- 
tory, discussed plans for meeting 
emergency demands by private in- 
dustries. 


WRIGHT, AIR CORPS DEVELOP 
2,000-H.P. AIR-COOLED ENGINE 


WASHINGTON—Equaling in power 
the giant 2,000-hp. Allison liquid- 
cooled aircraft engine, an 18-cylinder 
air-cooled radial engine has been de- 
veloped by the Wright Aeronautical 
Corp. in conjunction with the Army 
Air Corps. 

Known as the “Duplex Cyclone”, 
the new engine is similar to the 
1,500-hp. 14-cylinder double-row Cy- 
clone from which it was developed. 
It consists essentially of two 9-cylin- 
der radial engines mounted one be- 
hind the other on the same crank- 
case and driving a common crank- 
shaft. The new engine is on display 
in the Army Air Corps exhibit at 
the New York World’s Fair. 





Presses Precision Parts—Dve: 
used by Westinghouse for molding 
porcelain parts achieve new accuracy 


in ceramics manufacture. Over 70 
dimensions are rigidly held so that 30 
metal parts will fit it exactly 
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AUTOMOTIVE ENGINEERS PREDICT 
FUNCTIONAL DESIGN FOR FUTURE 


NEW YORK—Automotive experts 
representing sixteen nations met May 
22 at the Hotel Pennsylvania in New 
York City for the opening of the 1939 
World Automotive Engineering Con- 
gress of the Society of Automotive 
Engineers. 

Stressing the importance of “func- 
tional” rather than the “emotional” 
approach to automotive engineering 
problems, W. J. Davidson, Diesel En- 
gine Div., General Motors Corp., and 
S.A.E. president, pointed out the in- 
numerable possibilities regarding fu- 
ture automotive practice made pos- 
sible by recent developments in new 
materials and methods of fabrication. 
Presided over by R. R. Teetor, the in- 
ternational opening session was de- 
voted to further amplification of this 
theme, including an address by James 
D. Mooney, General Motors Corp., 
who discussed “Engineering, the Com- 
mon Denominator of World Progress.” 

Following the opening May 22, the 
remainder of the week was devoted to 


many technical sessions involving 
more specialized interests. Included 
were four sessions on fuels and lubri- 
cants, three on passenger car engi- 
neering, three on transportation and 
maintenance, and two each on air- 
craft engines and diesel engines. Due 
attention was also paid to tractor, 
truck, bus and rail-car developments, 
with additional general sessions in- 
cluded in the program. 

The following week the group en- 
trained for Indianapolis, inspecting 
the famous International Speedway 
on Monday and attending the 500- 
mile International Automobile Sweep- 
stakes the following day. The re- 
mainder of the week was spent in 
Detroit, where the engineers were 
shown through parts of the Ford, 
Chrysler and General Motors plants. 

Plans call for the delegation to 
spend June 6-8 in San Francisco, 
where a number of additional tech- 
nical sessions will be held. Emphasis 
will be placed mainly on aircraft and 
aircraft engine design and produc- 
tion, with further attention being 
paid to problems connected with 
fuels and lubrication. 





U. $. Government Contracts Awarded to Metal-Working Firms 


(Awarded from May 1~13 inclusive) 








Contractor Gov't Agency Commodity Amount 
Lancaster Iron Works, Inc., Lancaster, Pa.. War, Engineer...... Pipe...............4+. $69 ,840 
Hayes Body Corp., Grand Rapids, Mich.... Navy............ ; ripe blanks. . . 16,775 
Riverside Metal Co., Riverside, N. J....... Treasury....... . Bronze blanks for 1 cent 
SEE Sarasa dines ; 38,750 
Walter Kidde & Co., oot, N.J..... War, Air Corps..... Fire extinguishers . 42 ,639 
Watson-Stillman Co., Roselle, N. J. War, Ordnance...... Hydraulic press... . 11,890 
Cincinnati Milling Mac hine & C incinnati 

Grinders, Inc., Cincinnati, Ohio... . War, Ordnance...... Milling machines. . 13 ,568 
Lapointe Machine Tool Co., Hudson, Mass. War, Ordnance...... Broaching machine. 11,474 
Northwest Engineering Co., Green Bay, Wis. Interior............ Dragline excavator. 23 , 839 
Buffalo Pumps, Inc., Buffalo, N. Y........ Navy, 8. & A. . Centrifugal pumps...... 21,850 
Edward G. Budd Mfg. Co, Philadelphia, Pa. Philadelphia ‘Navy 

OO RES ee Sheaves........ 62,594 
Cummins Engine Co., Columbus, Ind...... War, Engineer...... Generating and distribut- 
ing plant.. 57 , 234 
Sperry Gyroscope Co., Brooklyn, N. Y..... War, Engineer...... Anti-aircraft searchlights 30,419 
General Electric Co., Sche nectady, N. Y. War, Engineer...... Searchlight units. ... 205,400 
Aero Spark Plug Co., New York.. Navy, 8S. & A....... Spark pugs........ 99 ,983 
Grumman Aircraft Engineering Cc orp. ’ Beth- 

page, N. Y ey kk | eee Airplanes........ . 1,562,838 
United Aircraft Corp., Chance Vought Air- 

craft Div., East Hartford, Conn......... Navy, 8S. & A....... RE Ce ee 2,103,800 
Wright Aeronautical Corp., Paterson N.J.. Navy, S. & A....... _—. Se Se 20 , 667 
Leece-Neville Co., Cleveland, Ohio..... War, Air Corps. Generator assemblies. . . . 34,440 
Pump Engineering Service Corp., Cle veland, 

A eters Bahra kod lee dae oes nahin $k oh 6a War, Air Corps..... Pump assemblies....... 69 ,093 
Pittsburgh Screw & Bolt ‘Corp., eto 

ASP ere eee .. War, Air Corps..... Blade assemblies. . 1,300 
U nited States Gauge Co., Sellersville, Pa... War, Air ae Gage units. et ; 24,805 
Bausch & L omb Optical C o., Rochester, N.Y. War, Engineer...... Plotting instruments 39 , 802 
David White Co., Milwaukee, Wis. War, Engineer...... Transits......... ; ; 20,920 
Messinger Bearings, Inc., Philadelphia, ‘Pa. s Sete. . @ B. . c. x00 Steel rings..... ‘ 24,540 
American Brass Co., W aterbury, Conn... War, Ordnance...... Brass cartridge disks 195,475 
Pratt & Whitney Div., Niles-Bement-Pond 

yo & ree Navy, 8. & A....... Precision lathes. . 10,488 
Gisholt Machine Co., Madison, Wis........ Navy, 8. &@A....... Balancing machines : 17,560 
Alliance Machine Co., Alliance, Ohio. ...... Navy, 8. & A....... Drop forge hammers 14,444 
G. A. Gray Co., Cincinnati, Ohio.......... ~~ > 2 See a 93,133 
S. A. Woods Machine Co., Boston, Mass... War, Ordnance...... Shell machining. . 83 , 880 
Jones & Lamson Machine Co., Springfield, Vt. Navy, S. & A....... Turret lathes... .. , 15,957 
Warner & Swasey Co., Cleveland, Ohio..... Navy, 8. & A.. Turret lathes.......... 45,391 
Foote Bros. Gear & Machine Corp., Chicago, 

RFS BES Se a re eee Sree Gate hoists... . . 41,577 
C. H. Wheeler Mfg. Co., Philadelphia, Pa.. Navy, S. & A....... Deck winches. 53,974 
Ohio Brass Co., Barberton, Ohio. . po ES ea< on cota Switches........ 59,100 
General Electric Co., Schenectady. N. Y. T.V.A., W.P.A. . Circuit breakers, cable 69 , 583 
Planetlite Co., Long Island City, N. Y..... W.P. A Treas., Proc. Lighting fixtures... : 20,993 
The B. G. Corp., New York, N. Y....... Navy, 8. &A....... NS Eee 57,984 
United Aircraft Corp., Pratt & Whitney Air- 

craft Div., East Hartford, Conn. ; Navy, 8. & A....... NG Chis oh + 40's 90 ears 570,694 
United Aircraft Corp., Hamilton Standard 

Propellers Div., East Hartford, Conn. Navy, 8. & A....... Propeller assemblies.... 117,126 
Steel Products Engineering Co., Springfield, 

SARE Et Ce are War, Air Corps . Bomb hoist assemblies... 50,000 
Manning, Maxwell & Moore, Inc., need 

SP. Sp ce N i ediba ov.ebe daa owes Navy, 8S. & A....... Pressure gages......... 32,066 
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INSIDE DETROIT 


By Rupert Le Grand 


DETROIT EDITOR 





Graham-Paige expects $3,000,000 aviation engine contract. 
Militant campaign started by U.A.W.-C.1.O. Auto sales sus- 


tained by late spring demand. 


DETROIT—Military aviation and ma- 
rine motors are soon to be produced 
by two local automobile plants. A 
prominent car maker has been de- 
veloping an aviation engine, accord- 
ing to persistent rumors, and has been 
awarded a government contract. It is 
reported to have placed equipment 
orders in various machine tool centers 
on the basis of this contract. In 
addition, Graham-Paige is understood 
to be estimating on 150 engines for a 
foreign government. 

Rumors that Cadillac is going into 
the aviation engine field have been 
denied by the management. From 
other sources it is learned that this 
plant will make the connecting rod, 
camshaft and crankshaft of the Alli- 
son engine built in Indianapolis by 
another General Motors division. The 
War department recently ordered 800 
Allison engines for pursuit ships. 
Cadillac has the facilities for produc- 
ing the above parts and has bought 
some additional equipment. 


Millions Involved 


Graham-Paige’s project should be 
worth about $3.000,000, judging from 
the size of the contemplated order 
and the specifications of the engines. 
Considerable tooling-up will be in- 
volved, and no doubt this is figured 
into the initial contract. It is hoped 
later to get 500 more engines from 
the same buyer. And our own air 
services may become interested in an 
additional source of supply. The 
engine under consideration is to be 
built to the proved designs of an 
American citizen who was approached 
by foreign agents when it became ap- 
parent that that country’s best water- 
cooled engine had reached the limit 
of its possibilities. 

The first order of 150 engines would 
be broken down as follows: 50 twelve- 
cylinder 1,200-hp. aluminum-block 
motors for aircraft purposes; 50 
twelve-cylinder 1,200-hp. iron-block 
engines for submarine chasers, and 
50 sixteen-cylinder 900-hp. iron- 
block motors of a smaller bore for 
marine installation. The aluminum- 
block job is to have dry sleeves 
screwed into place under accurate 
temperature control. A contract is 
expected in a couple of weeks. Mean- 
while, estimates are being obtained 
from various suppliers for important 
engine components. Graham-Paige 


will also buy considerable equipment 
for use in machining some of the 
parts. 


C.1.0. Opens Fire 


By “knocking off” the Briggs plants 
last week, the U.A.W.-C.1.O. served 
notice on the automobile industry 
that it is starting a campaign to 
force recognition of itself and its idea 
of a “union” shop. The twenty griev- 
ances over which the men struck were 
trivial in themselves and were used 
only as a pretext to force a bitter 
quarrel for a new contract. The man- 
agement had asked the men to arbi- 
trate the grievances, but this was re- 
fused. Other points of friction had 
developed between the management 
and the C.1.O. local in recent weeks, 
and the U.A.W. contract, once ex- 
tended, had lapsed. 


Workers Lose $1,000,000 a Day 


Had the injunction suit between 
the U.A.W. factions been settled in 
favor of the C.1.0., a new contract 
might have been negotiated with con- 
Siderably less trouble. But appar- 
ently the Thomas faction far out- 
numbers the Martin group among 
Briggs workers, and the former felt 
strong enough to force the issue now. 
Strike action was voted by the rank 
and file knowing full well that 15,000 
Briggs workers, 50,000 Chrysler work- 
ers and several thousand parts-plants 
workers in the vicinity would be 
thrown out of employment if a Briggs 
stoppage exceeded a few shifts. A 
complete shutdown is calculated to 
cost the workers alone close to $1,- 
000,000 per day. 

Federal negotiator Dewey arrived 
promptly on the scene, presumably at 
the request of R. J. Thomas, presi- 
dent of the U.A.W.-C.1.O. His task 
will be made harder by the fact that 
negotiation of a contract will be tan- 
tamount to recognition of the C.1.O. 
faction as the sole bargaining agent, 
and that the union will no doubt in- 
crease its demands. 


Strike Strategically Timed 


Timing of the strike was nicely cal- 
culated to embarrass Briggs and 
Chrysler, while two or three weeks of 
good production were still required. 
If held up until June 15, the strike 
would have been more or less abor- 
tive, since all indications are that 
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current model output will drop 
sharply by then and terminate by 
June 30. An agreement with the 
union in this case will probably have 
repercussions in further U.A.W.-C.L.O. 
demands for sole bargaining rights at 
Chrysler. 


G. M. Situation Calm 


General Motors is aloof, of course, 
from the Briggs controversy and has 
had remarkably little labor trouble 
over the past several months. Its 
“continuous” contract now appears to 
be a blessing in disguise. While it 
can be canceled upon 60 days’ notice 
from either side, the supposition is 
that the C.I.O. forces will not move 
until next fall, if then. That faction 
must legally establish first of all that 
it is the union. 

Martin’s injunction suit has dragged 
along interminably, and seems to have 
backfired, judging by his counsel’s 
lack of success in court arguments. 
Thomas declared that his group will 
carry on even if denied use of the 
U.A.W. name. From such turbulent 
actions as the Briggs strike, the 
Graham-Paige walkout and others 
where the pretexts are flimsy, it ap- 
pears that automotive plants and 
parts makers will be kept stirred up 
by the U.A.W.-C.I.O. for some time. 


Production Increases Slightly 


Automobile sales showed spotty 
gains during the early part of May, 
causing some producers to up pro- 
duction, notably Chevrolet. Pontiac 
also increased schedules to 4,000 per 
week. Early weeks in the month ac- 
counted for around 75,000 units; dur- 
ing the middle of the month, in- 
creases brought the figure close to 
85,000. But with the onset of the 
Briggs trouble, the weekly totals will 
be impaired during the final days of 
the month. 

April production of passenger cars 
and trucks totaled 354,262 units for 
the United States and Canada. This 
was a drop of nine per cent from the 
March figure. May should par April. 


New Equipment for Efficiency 


Pontiac has taken a further step 
toward consolidating operations on 
station-type machines. It has pur- 
chased about $120,000 worth of equip- 
ment for the connecting rod line and 
about $40,000 for the main bearing 
cap. Five or six Greenlee automatics 
were bought to consolidate a number 
of operations on the connecting rod, 
using an indexing fixture, instead of 
a number of single-operation set-ups. 
Broaching machines also have multi- 
ple setups for finishing the side fit, 
the parting face, and the half round. 
Main bearing caps are being cast in 
a string and broached. The entire 
string is drilled, spot faced and sawed 
apart on a Natco. This method, re- 
ported first used by Packard, saves 
handling bearing caps individually in 
the foundry and in machine setups. 
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INDUSTRIAL CONFERENCE BOARD 
DISCUSSES RECOVERY PROBLEMS 


NEW YORK—Problems of recon- 
struction were discussed by a group 
of notable speakers at the twenty- 
third annual meeting of the National 
Industrial Conference Board here on 
May 24. Senator Joseph C. O’Ma- 
honey made a plea for freedom of 
commerce and industry from arbi- 
trary restraints, for wise govern- 
mental tax policies to encourage busi- 
ness, for building up small business, 
and for greater participation of labor 
in the production of industry. 

“Corporations will not undertake 
programs of reequipment or expan- 
sion, nor will they launch new prod- 
ucts in an anti-business atmosphere 
or in the face of tax policies inimical 
to profits,” declared Robert M. Hanes, 
vice-president American Bankers’ As- 
sociation. C. W. Kellogg, president 
Edison Electric Institute, said that 
the complexities of modern business 
have made a great increase of gov- 
ernment regulation inevitable, that 
industry should recognize this fact, 
and that business leaders should work 
with government to guide this regu- 
lation into sane and useful chan- 
nels for the public good. 

Equality of treatment of various 
forms of transportation would en- 
courage railroads to make more in- 
vestments in better plant equipment, 
commented J. J. Pelley, president 
Association of American Railroads. 
It is far better, asserted Matthew 
Woll, vice-president American Fed- 
eration of Labor, that capital invest- 
ments be encouraged to bring about 





Centrifugally Cast Gears—W ith these eighteen rotating dies mounted on a 
revolving turntable, Ford centrifugally casts blanks for differential and trans- 
mission gears. Dies spin at 190-400 r.p.m., depending on gear size. Turntable 
takes about four minutes for a complete revolution 
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reemployment than that attention 
should be centered on providing relief 
and in finding new excessive and 
burdensome forms of taxation. Said 
Dr. Virgil Jordan, president the Con- 
ference Board, “If the American 
people are to succeed in reconstruct- 
ing the kind of American life they 
want, they must recapture from 
political exploitation a vast province 
of social activity and resources and 
be prepared to resume and assume 
responsibilities for its administration.” 


A.S.M.E. FORMS SUBCOMMITTEE 
TO CHECK THREAD STANDARDS 


NEW YORK—A special sub-commit- 
tee of the American Society of Me- 
chanical Engineers has been ap- 
pointed to supervise a series of tests 
on screw threads, it has been re- 
vealed by Earle Buckingham, secre- 
tary of the Committee on the Stand- 
ardization and Unification of Screw 
Threads. To be made in order to 
obtain test data on the influence of 
errors, elasticity, and plasticity on 
the strength of screw threads, these 
tests have been necessitated by diffi- 
culties encountered in meeting the 
present screw thread standards in 
manufacture, and by numerous types 
of failure encountered in service. 
The committee plans to conduct 
these tests at the Massachusetts In- 
stitute of Technology, and _ subse- 
quently to propose revisions in the 
present American Standards for 
Screw Threads, Bl.1-1935, “so that 
this standard may represent more ex- 
actly the properties of a threaded 


product which will give the required 
service.” At a meeting of this com- 
mittee held recently under the chair- 
manship of Ralph E. Flanders, dis- 
cussion centered on several disad- 
vantages of the present type thread. 


CENTRIFUGAL CASTING OF GEARS 
PUT INTO PRODUCTION BY FORD 


DETROIT—Ford is now casting gear 
blanks in centrifugal dies on a pro- 
duction basis. All Ford truck ring 
gear blanks are being made by the 
centrifugal method, according to 
R. H. McCarroll, Ford metallurgist. 
The process will be extended to full 
manufacture of the car ring gear and 
transmission cluster gear as rapidly 
as necessary equipment is installed. 

Greater strength, lighter weight 
and faster production are the princi- 
pal advantages of gears made by the 
new method. By the use of sand 
cores in the die, undercuts can be 
made which would be impossible in a 
conventional forging, saving weight 
and metal. The metal is equally 
strong in all directions, indicated by 
absence of all flow lines in the 
castings. 


Process Fundamentally Simple 


The centrifugal method is simple. 
Eighteen dies, made of a special low 
carbon steel, are mounted on a turn- 
table designed and built by Ford 
engineers. Each turntable begins to 
spin as it approaches the pouring 
ladle, continues to whirl for the two 
minutes required for the metal to 
solidify, and then stops turning in. 
time for the operator to remove the 
hot blank and prepare the die for the 
next casting. 

Centrifugal force is used to lock 
the dies in position. This is done by 
“dogs” pivoted in the middle. There 
is a weight on one end, a hook on the 
other. When the die spins, the 
weight flies out and drives fne hook 
onto a ledge on the top half of the 
die, securely locking it into place. 
When the die ceases to spin, the 
weight falls, automatically releasing 
the die for removal of the gear blank. 


Only Three Men Required 


One man loads the cores into the 
dies and sets in position the top half 
of the die, another pours the molten 
steel, and a third removes the die top. 
and gear blank. A complete revolu- 
tion of the turntable takes about 
four minutes. Dies for the truck 
ring gear are spun at 190 rpm. For 
the smaller car ring gear blank, the 
speed is 325 r.p.m., for the transmis- 
sion cluster gear 400 r.p.m. 

Centrifugally cast gears were sub- 
jected to searching laboratory tests 
and to hundreds of thousands of 
miles of service before being accepted 
for production. 
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PERSONALS 





WaLtTerR GEIST has been appointed 
vice-president, Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Mr. Geist first 
entered the employ of Allis-Chalmers 
in 1909 as an errand boy in the saw 
mill engineering department. Later, 
in the flour mill department, he 
became interested in matters pertain- 
ing to design, with particular refer- 
ence to power transmission. As a 
result of this, he worked on the idea 
of the multiple V-belt drive principle 
of power transmission, which resulted 
in the development of the Texrope 
drive. In 1928 Mr. Geist was made 
assistant manager of the milling 
department, and three years later 
was appointed general representative, 
supervising the personnel of the com- 
pany’s district offices. 


H. Y. Bassett, formerly with the 
Surface Combustion Corp., has joined 
the staff of the Wolverine Tube Co., 
Detroit, Mich., as research engineer. 


H. D. Bowre, formerly with the 
Cadillac Motor Car Co., Detroit, 
Mich,. has been named superintend- 
ent of the Blanchard Machine Co., 
Cambridge, Mass. 


Ivan H. Encstrom, formerly factory 
superintendent Dictograph Products 
Co., has been appointed assistant 
plant superintendent of the Gray 
Telephone Co., Hartford, Conn. 


JOHN E. HALBING has been ap- 
pointed assistant general manager of 
the Painted Post, N. Y., plant of the 
Ingersoll-Rand Co. For the past 
several years he has been works man- 
ager of the company’s Trafford Park 
plant in Manchester, England. 


GorDaN F. Hess, former assistant 
sales manager of the alloy steel di- 
vision, Republic Steel Corp., Massil- 
lon, Ohio, has been appointed Hous- 
ton district sales manager. 


C. H. KuTuHeE has been appointed 
technical advisor to the Michigan 
Div., Revere Copper & Brass, Inc., 
New York, N. Y. 


Rupo.tpxH S. Raucu has been elected 
vice-president of the North Bros. 
Mfg. Co., Philadelphia, Pa., manu- 
facturer of “Yankee” hand tools. 


E. EarL REUWER has been elected 
secretary and treasurer of the Amer- 
ican Bosch Corp., Springfield, Mass., 
to succeed E. J. WaGENER, resigned. 


J. P. Rocers, former vice-president 
Crosley Corp., has been elected vice- 
president and treasurer, Farnsworth 
Television & Radio Corp. 


WALTER GEIST 


W. R. G. Baker, chairman of the 
radio management committee, Gen- 
eral Electric Co., Schenectady, N. Y., 
has been appointed manager of a new 
department of the company which 
will consolidate for the first time all 
radio, television and related activi- 
ties. The new department has been 
established at the Bridgeport, Conn. 
plant of the company. 


Rosert A. NEAL, former assistant 
vice-president, has been appointed 
manager of the switchgear division of 
the Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Mr. Neal has 
been associated with Westinghouse 
since 1910, when he was graduated as 
an electrical engineer from the Uni- 
versity of New Hampshire. He was 
assigned to the switchboard sales 
group the following year and within 
four years had been named assistant 
manager of the group. Five years 
later he became manager of the en- 
tire switch department, and was 
again promoted in 1926 to sales man- 
ager for all switchgear apparatus. Mr. 
Neal held this position until 1931, 
when he became manager of the cen- 
tral station sales department, later 
to be appointed assistant to the vice- 
president. 


WILLaRD H. Coss, for the past sev- 
eral years general factory manager, 
mechanical goods plants, United 
States Rubber Co., has been ap- 
pointed general manager of the me- 
chanical goods and general products 
divisions. 


R. W. EICHENBERGER, Vice-president, 
Robins Conveying Belt Co. and 
former manager of its Chicago office, 
has been transferred to the com- 
pany’s home office in New York, N. Y. 


J. W. Savace, formerly with the 
appliance and merchandising depart- 
ment, General Electric Co., Bridge- 
port, Conn., has been named assistant 
to C. E. WiLson, executive vice-presi- 
dent, with headquarters in New York, 
2 
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WALTER K. BAILEY 


WaLTEeR K. BalrLey, assistant sales 
manager Warner & Swasey Co., 
Cleveland, Ohio, has been made sales 
manager. He succeeds C.uirrorp 8S. 
STILWELL, recently elected executive 
vice-president. Mr. Bailey entered 
Warner & Swasey as a special ap- 
prentice immediately following his 
graduation from Oberlin College in 
1919. The following year he left the 
company to go into the retail store 
field, and a year later returned to 
Oberlin ColHege as _ instructor of 
physical education. He __—irrejoined 
Warner & Swasey in 1922 as a sales- 
man in the Chicago territory. Two 
years later he was made sales man- 
ager of the Cleveland district, and in 
1936 became service manager, spend- 
ing most of his time in developing a 
new line of standard tools for the 
company. He became assistant sales 
manager in 1938. 


P. Y. DanLey, Westinghouse Elec- 
tric & Mfg. Co., Springfield, Mass., 
has been elected president of the Air 
Conditioning Manufacturers’ Associa- 
tion. Other officers elected include 
S. E. Laver, York Ice Machinery 
Corp., York, Pa., vice-president; P. A. 
McKiTrtrick, Parks-Cramer Co., Fitch- 
burg, Mass., treasurer; and W. B. 
HENDERSON, Washington, D. C., execu- 
tive vice-president. 


Henry S. WAsHsBuRN, president and 
treasurer Plainville Casting Co., 
Plainville, Conn., has been elected 
president of the American Foundry- 
men’s Association. LESTER N. SHAN- 
NON, vice-president Stockham Pipe 
Fittings Co., Birmingham, Ala., has 
been named vice-president. 

Directors elected include: MARSHALL 
Post, vice-president Birdsboro Steel 
Foundry & Machine Co., Birdsboro, 
Pa.; Frep J. WALLS, Detroit manager 
International Nickel Co., New York, 
N. Y.; WrILt1aM B. CoLeman, president 
W. B. Coleman & Co., Philadelphia, 
Pa., and Orro A. Prarr, vice-president 
and general manager American 
Foundry Equipment Co., Mishawaka, 
Ind. 
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BUSINESS ITEMS 





Ajax Flexible Coupling Co., West- 
field, N. Y., has appointed the Chi- 
cago Pulley & Shafting Co., Chicago, 
Ill., as distributor. 


Alemite Die Casting Co., Wood- 
stock, Ill., a subsidiary of Electric 
Auto-Lite Co., is building a plant ad- 
dition containing 90,000 sq.ft. of man- 
ufacturing space. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., has received a con- 
tract for a 50,000-kw. turbine from 
the Commonwealth Edison Co., Chi- 
cago, Ill., which has placed orders 
for new equipment amounting to over 
$2,500,000 as part of an extensive 
expansion program. Sharing in the 
award were the General Electric Co., 
Schenectady, N. Y., and the Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa., which are furnishing 
transformers, switching apparatus 
and other equipment. 


American Engineering Works, Phil- 
adelphia, Pa., has acquired the Dia- 
mond Machine Co., Providence, R. I. 


American Flexible Coupling Co., 
Erie, Pa., has appointed A. H. Burnap, 
Syracuse, N. Y., as its central New 
York State representative. Eric N. 
GILLING, Pittsburgh, Pa., has been 
appointed West Virginia and western 
Pennsylvania representative. 


Chance - Vought - Sikorsky Div., 
United Aircraft Corp., Stratford, 
Conn., is constructing plant addition 
costing $350,000 to provide added 
manufacturing facilities. The com- 
pany recently received a $2,000,000 
contract to supply the U. S. Navy 
with airplanes. 


Chicago Metallic Mfg. Co., Chi- 
cago, Ill., is constructing an addition 
to its plant at a cost of approximately 
$25,000. 


R. W. Cramer Co., New York, N. Y., 
manufacturer of electrical timing de- 
vices, has moved to Centerbrook, 
Conn. 


Delta Mfg. Co., maker of metal- 
working and wood-working ma- 
chinery, Milwaukee, Wis., has been 
sold to the Timken Detroit Axle Co. 
An exchange of stock, said to involve 
about $1,000,000, effected the sale. 
Delta employs about 200 at the pres- 
ent time. 


Ducommun Metals Co., Los Angeles, 
Calif., is planning to erect a steel 
storage building at a cost of $300,000. 


Hobart Mfg. Co., Troy, Ohio, is 
planning to build a three-story plant 
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addition and a new brass foundry. 
Contracts for the construction have 
been awarded to the Austin Co., 
Cleveland, Ohio. 


Keystone Steel & Wire Co., Peoria, 
Tll., has acquired the National Lock 
Co., Rockford, Il. 


Lobdell Car Wheel Co., Wilmington, 
Del., has purchased the Nazel Engi- 
neering & Machine Works, Philadel- 
phia, Pa., which will henceforth be 
operated as the company’s Nazel 
Hammer & Dill Slotter Div., under 
the direction of Howarp W. WIMER, 
for 35 years associated with the Nazel 
organization. 





OBITUARIES 





JONATHAN E. BROWNING, inventor of 
the Browning rifle, died May 16 in a 
New Haven, Conn., hospital following 
an operation for appendicitis. He was 
80 years of age. Mr. Browning 
achieved international recognition 
with the invention of a machine gun 
which played a prominent part in the 
World War. Since the death of his 
brother John in 1926, he was occu- 
pied in perfecting patents left him, 
and more recently had been associ- 
ated with the Winchester Repeating 
Arms Co. in connection with a new 
gun model of his own design. 


R. N. Bunn, 83, for 30 years secre- 
tary of the Benjamin H. Bunn Co., 
Chicago, Ill., tying machine manufac- 
turer, died May 14. 


CHARLES F. DE GANAHL, 69, maker 
of the first all-welded steel barges in 
this country and prominent in the 
formation of Fleetwings, Inc., Bristol, 
Pa., manufacturer of stainless steel 
airplanes, died May 13 in New York 
City. 


BENJAMIN G. FOLLANSBEE, 87, CO- 
founder Follansbee Bros. Steel Co., 
Follansbee, W. Va., died May 10 in 
Pittsburgh, Pa. 


JoHN C. Gorton, mechanical engi- 
neer associated with Union Twist 
Drill Co., Athol, Mass., died May 11 
at his home in that city. He was 
73 years of age. 


Cass A. LAMB, general manager 
Great Lakes Forge Co., died May 14 
at his home in Kalamazoo, Mich. He 
was 54 years old. 


GEORGE CARTER MILLER, 64, president 
Dodge Mfg. Corp., Mishawaka, Ind., 
manufacturer of power transmission 
equipment, died May 10 of heart 
trouble. Mr. Miller became president 
of Dodge Manufacturing in 1923. He 
had been superintendent of Charles 


Williams Stores; general manager 
Montgomery, Ward & Co.; general 
manager Beaver Products Co.; presi- 
dent Tillotson Mfg. Corp.; and vice- 
president George W. Goethals Co. 


Grant Monk, 48, Gary rail mill 
superintendent Carnegie-Illinois Steel 
Corp., died May 10 of a heart attack. 


Wittiam G. Purpy, 62, founder, 
president and general manager Tiffin 
Art Metal Co.; Tiffin, Ohio, died 
May 10 following a brief illness. 


W. C. Srevens, since 1930 secretary 
and vice-president in charge of engi- 
neering Cutler-Hammer, Inc., Mil- 
waukee, Wis., died May 15 at the age 
of 55. A member of the firm since 
his graduation from Cornell in 1906, 
he became sales manager in 1917 and 
director of development in 1924. He 
was also a director of Globe Union, 
Inc. 


CHARLES H. STRAWBRIDGE, president 
Goodman Mfg. Co., Chicago, Ill., and 
in 1937 president of the National 
Metal Trades Association, died May 
15 of a heart attack at his home in 
Chicago. He was 66 years of age. 


GeorceE A. YANOCHOWSKI, 51, for 
nine years president Kellogg Switch- 
board & Supply Co., Chicago, Il. 
died May 14. 





MEETINGS 





AMERICAN ELECTRO-PLATERS’ SOCIETY. 
International convention, Asbury 
Park, N. J., June 19-22. W. J. R. KEen- 
NEDY, executive secretary, 90 Maynard 
St., Springfield, Mass. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. Combined Summer and 
Pacific Coast convention, San Fran- 
cisco, Calif. June 26-30. H. H. 
HENLINE, secretary, 33 W. 39th St., 
New York, N. Y. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. Semi-annual meeting, San 
Francisco, Calif., July 10-14. 


AMERICAN SOCIETY FOR TESTING MA- ° 
TERIALS. Annual meeting and exhibit 
of apparatus and instruments, Chal- 
fonte-Haddon Hall, Atlantic City, 
N. J., June 26-30. R. E. Hess, assist- 
ant secretary, 260 S. Broad St., Phila- 
delphia, Pa. 


ASSOCIATED MACHINE TOOL DEALERS 
oF AMeErRIcA. Spring convention, Van 
Curler Hotel, Schenectady, N. Y., 
June 5 and 6. THomas A. FERNLEY, 
Jr., executive secretary, 505 Arch St., 
Philadelphia, Pa. 
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Vertical “Hydro-Broach” Machines 
Have Fixed or Receding Tables 


The line of single-ram vertical 
“Hydro-Broach” machines announced 
by Cincinnati Milling Machine & 
Cincinnati Grinders, Inc., Cincinnati, 
Ohio, are built in twelve standard 
sizes, from the No. 1-18, with an 18- 
in. ram stroke and 2,000 Ib. normal 
broaching force to the No. 15-60 with 
a 60-in. ram stroke and 30,000 Ib. 
broaching force. These machines are 
available either with fixed or receding 
tables. The standard fixed table ma- 








chines are built for single cycle op- 
eration and the ram stops at the end 
of each stroke. Completed work is 
removed at the end of the cutting 
stroke and new work is placed in the 
fixture while the ram is stopped at the 
end of its return stroke. 

Either full automatic or single- 
cycle operation may be arranged with 
the receding table type machine. 
Work is loaded, in the full automatic 
cycle, as the ram returns to the start- 
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ing position following the completion 
of the cutting stroke. The table ad- 
vances to the broaching position, the 
ram makes a cutting stroke, the table 
recedes, and the cycle repeats itself. 
For a single cycle operation of the re- 
ceding table type machine, the ram 
is stopped at the top of the return 
stroke and the operator unloads and 
loads the work. 

Both types of machines, regardless 
of the operating cycle, may be stopped 
instantly by shifting the hand levers 
at each side of the operating station, 
or by stepping on the foot treadle. 
Instant reversal by means of the dual 
hand levers also is provided. In the 
single cycle machines the two levers 
require simultaneowS use of the op- 
erator’s hands, preventing starting 
the machine until the hands are re- 
moved from the cutting area. A latch 
device returns the table to broaching 
position within 0.0003 in. on both 
full automatic and single cycle opera- 
tion of the receding table type 
machine. 

A speed control valve for the ram 
can be built into the broaches at the 
factory. Standard ram speeds start 
at 41 ft. per min. forward, and 81 
ft. per min. return on all broaches 
with 2,000 lb. force and decrease to 
26 ft. per min. forward and 51 ft. 

er min. return on broaches having 
30,000 Ib. force. 


Coil Stock Cradle Is 
Driven Hydraulically 


Supporting rolls of this single-disk 
coil stock cradle announced by the 
Cleveland Punch & Shear Works Co., 
3900 St. Clair Ave., Cleveland, Ohio, 
are rubber covered to prevent mar- 
ring or scratching the surface of the 
material. They are so arranged that 
as the coil decreases in size, the roll- 
ers continue to bear on the outside of 
the coil. This cradle will handle a 
34-ton coil measuring 52 in. outside 
diameter and 20 in. wide as a maxi- 
mum. The cradle is power driven by 
a variable speed hydraulic unit lo- 
cated in the base. It can be connected 
with the starting and stopping mech- 
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anism on the feed table so that both 
will operate simultaneously. Shown 
in an inclined position, this cradle 
also can be furnished in an upright 
position. 
















Improved Stamper 
Marks Nameplates 


An improved nameplate stamping 
machine that will mark plates meas- 
uring up to 8x5 in. is offered by 
H. O. Bates, 251-257 N. Broad St., 
Elizabeth, N. J. This machine has a 
% in. vertical adjustment for different 
thicknesses of plate, and has a throat 
depth of 3 in. Length of automatic 
advance is 44 in. It is furnished with 
dies assembled of any one size from 
vy to 3% in. Extra wheels with dies 
assembled are interchangeable. 


Type IE Truck-Tractor 
Has Welded Frame 


Frame of the Type IE truck-tractor 
announced by The Elwell-Parker Elec- 
tric Co., 4205 St. Clair Ave., Cleve- 




















land, Ohio, is made up of heavy sec- 
tion formed plates welded into a one- 
piece construction, including control 
dash and pedal guard. This truck has 
a rated capacity of 3,000 lb., and has 
four speeds forward and four re- 
verse. Having a wheel base of 37 in. 
and an over-all length of 84 in., this 
truck is claimed to be fast, easy to 
manipulate and compact. Platform is 
fitted with a detachable end gate 
which may be adjusted so as to carry 
additional load. Provision also is 
made for pulling trailers. 


“Junior” Presses 
Have } ton Capacity 


“Junior” hydraulic broaching and as- 
sembly presses, offered complete with 
motor, hydraulic power unit and con- 
trols by Colonial Broach Co., Detroit, 
Mich., measure only 31 in. in over-all 
height, and have a capacity rating of 
4 ton. Stroke is adjustable up to 

























10 in. These presses are designed so 
that they may be mounted on stand- 
ard benches, having a base area of 
12 x 22 in. Vertical mounting of the 
1-hp. motor within the machine per- 
mits locating the press in a limited 
space. Platen measures 8 x 12 in. and 
there is a 5-in. clearance between the 
ram and machine frame. 


Stacker Control 
Is Self-Adjusting 


The Lewis-Shepard Sales Corp., 245 
Walnut St., Watertown, Mass., has 
announced the development of an 
improved operating control which is 
being applied to all power-operated 
stackers. This control is contained in 
a dust-proof housing and is mounted 
on both sides of the stacker, so as to 
allow the operator to control the ma- 
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chine from either side. Little effort is 
required to operate the control, as 
there are no links or intermediate 
gears. The control is self-adjusting, 
as the cable automatically is extended 
and taken up by a long spring within 
the controller handle. 


Winch is Mounted on 
Model A-1006 Truck 


Loading and unloading of dies is 
facilitated by the double-drum elec- 
tric motor driven winch assembly 
mounted over the battery compart- 
ment of the Model A-1006 electric 
industrial truck offered by the Mer- 
cury Mfg. Co., 4118 S. Halsted St., 
Chicago, Ill. This vehicle has a load 













platform, measuring 24x48 in., 
which elevates from a lowered height 
of 9 in. to a maximum height of 52 
in. The truck has an over-all height 
of 66 in. Removal of load from the 
platform of the truck is effected read- 
ily by reversing the direction of the 
pull of the cables around the plat- 
form sheaves. 


Sensitive Control 
Provides Rapid Cycles 


Hannifin Mfg. Co., 621-631 S. Kol- 
mar Ave., Chicago, Ill., has developed 
a senstive pressure control for use 
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Since 1898 — more than 41 years of doing one thing well—con- 
centrating on the building of milling machines exclusively has 
won for the Kearney & Trecker Corp. world-wide recognition 
for the most advanced milling machine design and construction. 


KEARNEY & TRECKER CORPORATION 


MILWAUKEE, WISCONSIN 


MILLING 
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on Hannifin hydraulic presses* for 
straightening, forcing, assembly and 
similar operations. The press shown 
is a 20-ton high-speed straightening 
press equipped with both hand and 
foot lever control. 

Operation of the improved pres- 
sure control permits a rapid operating 
cycle, with finger-tip or light foot 
control of the ram movement on the 
advance stroke, and of ram pressure 
during the working stroke. Ram 
movement, both up and down, and 
pressure control is accomplished by 
means of a single lever or foot pedal. 


Wedgbelt Pulley Is 
Easily Adjustable 


It is necessary only to turn the adjust- 
ing screw of the adjustable diameter 
“Wedgbelt” pulley with a spanner 
wrench to change the pitch diameter 
of the TT As the adjusting col- 
lar is turned, the side walls making 
up each groove are regulated to in- 
crease or decrease the pitch diameter 
of the pulley. Offered by the Ameri- 














can Pulley Co., 4214 Wissahickson 
Ave., Philadelphia, Pa., these pulleys 
are designed so that both side walls 
making up each groove move in or 
out simultaneously, thus maintaining 
belt alignment. with the grooves in 
the companion pulley. 


“‘Photo-Head” Detects 
Stoppage of Flames 


Designed for fuels, other than gas, 
burning with luminous flames the 
“Photo-Head” introduced by the 
Wheelco Instruments Co., 1929-1933 



























S. Halsted St., Chicago, Ill., is an ad- 
junct to the ‘“Flame-Otrol” safeguard. 
The ‘Photo-Head” takes the place 
of the standard electrode and affords 
instantaneous protection against flame 
failure. It is sensitive to the charac- 
teristics of a luminous flame, but is 
not responsive to heat radiation from 
the combustion chamber. In con- 
junction with the ‘Flame-Otrol,” it 


shuts down the fuel supply, prevent- 
ing entry of unburned fuel into the 
combustion unit to eliminate the ex- 
plosion hazard. 
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Automatic Trap 
Has Snap-Action 


The Armstrong Machine Works, 893 
Maple St., Three Rivers, Mich., has 
announced the development of an 
automatic snap-action mechanical 
trap for draining water from com- 
pressed air lines, tanks, separators, 
and aftercoolers. The principal ad- 
vantages claimed for this device are 
immunity to ordinary dirt troubles, 
ability to discharge water without loss 
of air, positive opening and closing 
of discharge valve and freedom from 
need for priming. Capacity is 1,400 
lb. of water per hr. at 125 lb. pres- 
sure and 1,000 Ib. per hr. at 250 lb. 


Spline Miller is Semi-Automatic 


Designed to produce accurately deep 
or shallow keyways on opposite sides 
of the same piece, or singly on two 
pieces simultaneoysly, through slots 
or similar work, the No. M-80 duplex 
spline milling «machine offered by 
The Taylor & Fein Co., 54 Arch St., 
Hartford, Conn., provides high spin- 
dle speeds which adapt it for the use 
of small diameter cutters. With the 
exception of loading and unloading 
the work, the miller is semi-automatic. 
Setting the cutters for proper depth 
and adjusting the table for length of 
cut can be performed quickly. 

The spindles are mounted in pre- 
cision double-row ball bearings in 
sliding quills guided by a hardened 
key. This method provides effective 
support for the cutters close to the 
work and maintains alignment of one 
spindle with the other. Table travel 
is controlled by crank action, and a 
positive method of adjusting the 
stroke insures close duplication of the 
length of cut. Depth of cut is con- 
trolled by cams inclosed in the ma- 
chine directly under the quills. Pick- 

















off pulleys provide means of chang- 
ing the spindle speeds. Table strokes 
are increased or decreased by the use 
of pick-off gears. 

Specifications: Maximum cutting 
diameter, 4 in.; cutting lengths, 4 in. 
plus cutter diameter; cutting depth, 
both spindles, 4 in.; cutting depth, 
one spindle, 2 in.; independent spin- 
dle adjustment, 14 in.; distance be- 
tween ends of spindles, 2;%,—9,', in.; 
spindle speeds, 730, 1,080, 1,600 and 
2,385 r.p.m.; spindle feeds, 0.0025 to 
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Aircrait Industries Depend on | 
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LATHES ann 
CUTTER GRINDERS 


For Faster, 
Lower Cost Production 


To keep pace with the Government's rearmament program, 
aircraft productive capacity must be stepped up to the 
limit. LeBlond machine tools contribute immeasurably 

to this increased rate of production. Doubling produc- 

tion per hour is truly LeBlond’s achievement .. . and 
more important, when production goes up, cost comes 
down just as fast. 


Aircraft industry is turning to LeBlond machine tools 

not only for increased production at reduced cost, 

but also for performing exacting operations im- 
possible to accomplish on other machines. 


LeBlond machine tools—particularly the Rapid 
Production Lathe, the Cutter Grinders, and 
the new Super Regal Lathes—are designed for 
aircraft plants to whom faster production, 
greater operating efficiency, and wider range 
capacity means lower production costs, 


qjte} ty “4 Be LY ‘MAIL THE COUPON 


INCINMNATI, OHIO 


R. K. LeBlond Machine Tool Co., 
Dept. H-22, Cincinnati, Ohio. 


Please send me full details on your complete line of 
machine tools that serve aircraft production progress, 


Name. 
Address 
a 








0.020 in.; table speed, 24 to 67 
strokes per min. Distance from top 
of table to center of spindle, 34 in.; 
working surface of table 4x 24 in.; 
floor space required, 29 x 54 in.; net 
weight, 2,225 lb.; motor required, 
14 hp. 


Respirator Uses 
Rubber Face Piece 


Designated as No. 752L, the low- 
resistance twin-filter respirator shown 
provides protection against both Type 
A and lead dusts. Offered by Will- 
son Products, Inc., 251 Thorn St., 














Reading, Pa., this respirator employs 
a small rubber form-fitting face piece, 
so designed as to permit the wearing 
of goggles or spectacles without visual 
interference. Two ‘‘Rotiform’’ filters, 
each having 30 sq. in. filtering sur- 
face, minimize breathing resistance. 


“Ideal” Transmission 
Has Control Wheel 


A series of ‘‘Select-O-Speed” trans- 
missions having handwheel control 
has been announced by the Ideal 
Commutator Dresser Co., 1057 Park 
Ave., Sycamore, Ill. These transmis- 
sions supplement the standard line 
of variable speed units which range 
up to 74 hp. capacity, and have a 
lever-type control. The handwheel 
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control is recommended where finer 
feed adjustment and smaller incre- 
ments of speed are necessary. 

















No. 43 Belt Idlers 
Are Self-Cleaning 


Series No. 43 belt idlers, introduced 
by the C. O. Bartlett & Snow Co., 
Cleveland, Ohio, have self-cleaning 
bases. The support brackets are as- 
sembled in jigs to assure proper align- 
ment and correct spacing. Slotted 
holes are provided in the mounting 
plates to permit the making of slight 
adjustments in aligning the belt. Idler 
rolls are machine faced on the ends 
and pressed onto the shoulders of the 
cast roll ends, whose outer edges have 
been rounded and smoothed to pre- 
vent injury to the belt. 


Steel Pillow Block 
Has Light Weight 


The steel housing pillow block 
shown consists only of three parts. 


Offered by the Randall Graphite 














Products Corp., 609-613 West Lake 
St., Chicago, IIl., this pillow block 
is available in shaft sizes from 4 to 
1 in. and can be mounted in any 
position. It has large oil capacity 
and is said to be designed so as to 
maintain self-alignment and to run 
quietly. 


Sterling Speed Control 
Operates Automatically 


The completely automatic variable 
speed ‘‘Speed-Trol” unit shown pro- 
vides a 4 to 1 infinite speed variation. 
It is powered with a 3-hp., three- 
phase, 1,800-r.p.m. constant speed 


motor. Position of the small lever on 
the control box governs the speed of 
the output shaft. This shaft is me- 
chanically connected to some part of 
the system which indicates movement 
of the required speed. The lever trav- 
els through an arc of approximately 
60 deg. for a complete speed range 
and is provided with over-travel to 

















prevent damage to the switch mech- 
anism. Only about 12 oz. in. is re- 
quired to move the lever. These units 
have been developed by Sterling Elec- 
tric Motors, Inc., Telegraph Road at 
Atlantic Blvd., Los Angeles, Calif. 




















“Moore” Bench Centers 
Have 13-in. Swing 


The dial gage post on the “Moore’’ 
bench centers can be adjusted both 
in and out and to right or left. These 
centers will swing pieces up to 13- 
in. in diameter and up to 36-in. long. 
Made by Moore Special Tool Co., 
Bridgeport, Conn., these centers are 
being marketed by Marburg Bros., 
Inc., 90 West St., New York, N. Y. 
Despite the large swing and long 
length, these centers are claimed not 
to be top heavy and will not tip over 
even if not fastened to the bench. 


“Endurweld” Chain 
Is Electric Welded 


Temperature of the weld and pres- 
sure of the electrodes are controlled 
automatically in the electric welding 
process used in the manufacture of 
“Endurweld” chain developed by the 
American Chain & Cable Co., Inc., 
York, Pa. The weld is made at the 
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end of the link and thus is protected 
from damage, especially when the 
chain is used over sharp corners. At 
present, ‘“Endurweld’’ chain is fabri- 
cated in all standard types of sling 
chains in which all attachments are 
made from the same material used 
in the chain. It also is furnished in 
continuous lengths. 


“Kem Lustral” Enamel 
Has Wide Application 


“Kem Lustral’’ enamel offered by 
the Sherwin-Williams Co., 101 Pros- 
pect Ave., N. W., Cleveland, Ohio, 
can be applied to wood or metal sur- 
faces fs 1 to exterior or interior 
exposure. It can be brushed, sprayed, 
dipped, air-dried or baked. This 
enamel is said to produce a smooth 
mirror-like finish and to maintain 
its toughness, gloss and color under 
exposure. It is built around a syn- 
thetic resin developed in the labora- 
tories of the Sherwin-Williams Co. 


“Vitra-Carlite” Clear 
Provides Hard Surface 


The Hilo Varnish Corp., 42-60 
Stewart Ave., Brooklyn, N. Y., has 
developed ‘‘Vitra-Carlite Clear’’ var- 
nish to provide added luster, tough- 
ness and surface hardness for all 
types of dip work, enameled metal 
and wood parts, and on bright metal 
parts which are subjected to consid- 
erable heat inside or out. Tests show 
that one dip baked at 250 F. for 1 hr. 
produces a clear finish with practically 
no discoloration of the metal. 





TRADE 
PUBLICATIONS 





BENCH LATHES Bulletin No. 505-E, 
published by Rivett Lathe & Grinder, 
Inc., Boston, Mass., contains 22 pages 
of illustrations, descriptions and spec- 
ifications concerning the Model 505 
precision bench lathe and accessories. 


CUTTING TOOLS A four-page bul- 
letin issued by the Gorham Tool Co., 
14400 Woodrow Wilson Ave., De- 
troit, Mich., discusses the use of high- 
speed steel and cemented carbide cut- 
ting tools. 


GEAR MEASURER = An illustrated 
folder offered by the Fellows Gear 
Shaper Co., 78 River St., Springfield, 
Vt., describes its new involute meas- 
uring machine. 


HEADERS Bulletin No. 783-A, is- 
sued by the Waterbury Farrel Foundry 


& Machine Co., Waterbury, Conn., 
provides specifications of a line of 
solid die double stroke ‘Hi-pro” 
headers. 


INSTRUMENTS Bulletin No. 150, 
issued by the Wheelco Instruments 
Co., 1929 S. Halsted St., Chicago, 
Ill., outlines features of a recently 
developed recording thermometer. 


LATHES ‘The Sebastian Salesman,” 
a 16-page illustrated bulletin offered 
by the Sebastian Lathe Co., Cincin- 
nati, Ohio, outlines various steps in 
lathe manufacture. 


LIGHTING A folder released by 
J. Zagora Machine & Gear Co., Char- 
lotte, N. C., discusses installations of 
the “Zig’’ localized lighting unit for 
machine tool and other industrial 
applications. 


LUBRICATION Catalog No. 75, re- 
leased by Bowen Products Corp., Au- 
burn, N. Y., describes a centralized 
“hydraulic automatic’’ high-pressure 
lubricating system. 


MILLING ATTACHMENTS A 8-page 
illustrated bulletin issued by Bridge- 
port Machines, Inc., 52 Remer St., 


UFKI. 
DUTY MICROMETERS 


Wa 





Here's the ideal “Mike” for your production work. You can 
give it plenty of hard use and need never doubt its accuracy. 
The frame is extra sturdy though comparatively light weight 
and the action is as smooth as velvet. The Lufkin system of 
markings gives accurate, positive readings at a glance and 
the exclusive adjustment features let you permanently retain 
the tool's original accuracy. Made in sizes from | to 12 inches. 
Send for Precision Tool Catalog No. 7. 


BUY THROUGH YOUR DISTRIBUTOR 


NEW YORK 
Reolom Gert? 112 26-1: 


THE [UFKIN frULE (0 


Canadian Factory 
WINDSOR, ONT 


SAGINAW, MICHIGAN 


TAPES — RULES — PRECISION TOOLS 
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Bridgeport, Conn., describes and il- 
lustrates features of a line of high- 
speed milling attachments. 


MILLING MACHINES A leaflet now 
being distributed by Bridgeport Ma- 
chines, Inc., 52 Remer St., Bridge- 
port, Conn., provides specifications 
of a turret milling machine and mas- 
ter milling unit. 


PHOSPHOR BRONZE The River- 


side Metal Co., Riverside, N. J., has 
eggs a 48-page illustrated cata- 
og dealing with many applications 
of phosphor bronze. 


Included are 





many examples illustrating its wide 
versatility, detailed specifications re- 
garding composition and physical 
properties, and listings of many 
stock products made of this material. 


PRECISION LATHES Bulletin No. 
183, published by the Monarch Ma- 
chine Tool Co., Sidney, Ohio, con- 
tains 32 pages of illustrations and 
descriptions of the features of the 
new 10x20-in. sensitive precision 
lathe. 


RIVETING EQUIPMENT Bulletin 
No. R-1A, published by the Tom- 
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LEADED STEELS 


Production records prove conclusivel 
Steels will machine better and _ muc 
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pen Hearth and 
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conditions. 


Data covering the characteristics and advantages : 


of these leaded steels will be em | 


on request. Would you like to 
samples for tests runs in your shop? 


higher speeds than any 
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WYCKOFF DRAWN STEEL COMPANY 


FIRST NATIONAL BANK BLDG., PITTSBURGH, PA. 


Mills at Ambridge, Pa. and Chicage, il. ... Warehouse Stocks in Principal Cities . 
- Turned and Polished Shafting .. 


Carbon and Alloy Steels. oe paring, 


3200 SO. KEDZIE AVENUE, CHICAGO, ILL. 
« Manufacturers of 
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. Wide Flats up to 12° x 2” 
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kins-Johnson Co., Jackson, Mich., 
describes several applications of 
“Rivitors” in the aircraft industry. 


ROLLGRINDERS Bulletin No. G- 
427, published by Cincinnati Grind- 
ers, Inc., Cincinnati, Ohio, provides 
12 pages of specifications and illus- 
trations concerning a line of 36, 44, 
50 and 60-in. traveling wheel head 
roll grinding machines. 


RUST PREVENTION A 40-page il- 
lusttated bulletin published by the 
Parker Rust-Proof Co., Detroit, Mich., 
provides detailed information con- 
cerning the “Bonderizing” rust pre- 
vention process. 


STIFFNESS GAGE Tabor Instru- 
ment Co., North Tonawanda, N. Y.., 
discusses the Model V-5 stiffness gage 
for use with paper, light sheet metal 
and wire in Bulletin No. 3802. 


THREADING Three circulars pub- 
lished by the Waterbury Farrel Foun- 
dry & Machine Co., Waterbury, 
Conn., provide up-to-date information 
on several pieces of threading equip- 
ment. Circular No. 829-A-3 contains 
16 pages dealing with screw thread 
rolling machines, No. 902-A contains 
8 pages regarding chain-feed screw 
thread rolling machines, while No. 
907-A-2 provides four pages of spec- 
ifications regarding an automatic 
high-speed nut tapping machine. 


TOOLS ‘Gear Cutting Tools,” 
a 32-page booklet released by the 
Michigan Tool Co., 7171 E. Mc- 
Nichols Road, Detroit, Mich., in- 
cludes information for selecting the 
right tools for the job, estimating 
time, sharpening tools and selecting 
cutting speeds. 


TURRET LATHES Features of the 
Nos. 5 and 7 turret lathes are dis- 
cussed in a 12-page bulletin issued by 
Bardons & Oliver, Inc., W. 9th St., 
Cleveland, Ohio. 


TRUCKS Bulletin No. 38-G, pub- 
lished by the Nutting Truck Co., 
1153 W. Division St., Faribault, 
Minn., illustrates features and pro- 
vides specifications of an extensive 
line of hand trucks. 


VALVE DISKS A pamphlet issued by 
the Goetze Gasket & Packing Co., 
New Brunswick, N. J., discusses an 
improved valve disk for renewable- 
disk type valves. 


WRINKLE FINISHES Data sheets 
giving technical information on wrin- 
kle finishes are now being distributed 
by Maas & Waldstein Co., 438 River- 
side Ave., Newark, N. J. 
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SEEN and HEARD 





JOHN R. GODFREY 

Honing or Lapping 

Chrysler's “Superfinishing” process 
has stirred up a lot of interest and 
discussion. This is not confined to the 
results but extends to whether the 
operation is honing or lapping. One 
pronouncement by one abrasive ex- 
pert insists that it is honing, because 
in his opinion the term lapping is re- 
served for operations using a loose, 
or paste abrasive. This opinion ig- 
nores the fact that some, if not all, of 
our early lapping was done with cop- 
per or iron disks charged with dia- 
mond dust or other hard abrasive. 

While stones are used in superfin- 
ishing, as in commercial honing, they 
are of extremely fine grit and resemble 
laps both in this respect and because 
of the small amount of metal re- 
moved. 


Hard Facing Again 


More and more applications of hard 
facing are continually coming to light. 
Gripper jaws for holding composite 
brake drums in welding last five times 
as long as before. Chuck jaws or 
clutch fingers in automatic screw ma- 
chines are helped in the same way. 
Diesel engine valves with hard faces 
recently made a round trip from Eng- 
land to Java without stopping to 
change valves as is usual on this run. 
There are probably few plants that do 
not have more than one place where 
money can be saved by hard facing 
certain wearing points. 


Significance of Welding 


By J. F. LINCOLN 
President, The Lincoln Electric Company 


In every generation one or more 
mechanical developments occurs 
which tremendously affect the lives 
ot those living in that generation. 


that of all time prior to 1890. It is 
to be expected that the development 
of the next fifty years will be even 
greater so that the habits and lives 
of our children, when they become 
our age, will be radically different 
than ours in the same way that ours 
has been different from that of our 
parents. 

One of the things which is going 
to have great effect in this revolution 
is the use of arc welding. This 
process has made it possible to man- 
ufacture many structures which here- 
tofore have been impossible. Also, it 
has decreased the cost of many de- 


WITH A 
SUPER 
SERVICE 
UPRIGHT 


vices previously made by other 
methods and it has reduced the 
weight and increased the reliability 
of many of these devices. How pro- 
found this effect is can be st se 
by the results of the competition run 
last year by the James F. Lincoln 
Arc Welding Foundation. These 
papers showed new applications of 
arc welding, since only those were 
considered, which would make a sav- 
ing of $1,600,000,000 if the struc- 
tures outlined in the papers submit- 
ted had been made by this method. 


Briefed from an address before the 
Los Angeles Chamber of Commerce on 
January 23, 1939. 





Pratt & Whitney Aircraft sets high standards for the 
equipment to be used in its shop. 

The choice of a Super Service Upright for the exacting 
demands of the tool room in this modern shop is significant 
of the fact that this machine is not only adaptable to a 
wide range of work but also that it can be depended on 
to meet close tolerances. 

Super Service Uprights are available in several sizes and 
insure convenience, stamina, accuracy and all-round high 
eo efficiency. For details ask for a copy of Bul- 
etin U-22. 


THE CINCINNATI BICKFORD TOOL CO. 


OHIO U.S.A. 


Obviously, the steam engine which 
began the industrial age changed 
fundamentally the whole life and 
outlook of -all people at that time. 
In more recent years the telegraph 
and the telephone did the same 
thing. In our own generation the 
presence of the automobile has made 
life an entirely different thing than 
it was before. Radio, more recently, 
still is profoundly affecting the 
lives, thoughts and outlook of every 
citizen. 

The mechanical development of 
the last fifty years was greater than 





OAKLEY CINCINNATI 
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MEETING 
SPRINGFIELD ARMORYS 
DEMAND FOR 
ACCURATE DRILLING 








This new 25” CLEEREMAN DRILLING MA- 
CHINE is a valuable addition to the tool room 
in the Hill Shop of the Springfield Armory. Here 
we see it drilling a 5/16” hole in a steel forging 
at a spindle speed of 825 r.p.m. 


CLEEREMAN DRILLING MACHINES are avail- 
able in a standard range of sizes from 21” to 
30” and in capacities up to I!/,” in S.A.E, 1035 
steel. They are fast, accurate, convenient and 
pay for themselves through more and better 
work at lower cost. 











DRILLING 
MACHINES 


Fully geared — anti- 
friction— automatic lu- 
brication—single lever 
feed and speed con- 
trols. No friction 
clutches. Round and 
Call in our engineers to analyze box column types. 

your drilling operations and to offer 


ALSO— 
JIG BORERS 


Precision built for jig, 
fixture, tool and die 
work. Handle drilling, 
boring, reaming, tap- 
ping and light milling. 


practical suggestions for handling 
your work at savings over your pres- 
ent methods. 

















MANUFACTURED BY 


CLEEREMAN MACHINE TOOL CO., GREEN BAY, WISCONSIN 


ADDRESS MANUFACTURER'S SALES DIVISION 


BRYANT MACHINERY G ENGINEERING COMPANY 
4OO WEST MADISON ST., CHICAGO REPRESENTED BY DEALERS IN PRINCIPAL CITIES 
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FINE SPRING STEEL—IN NARROW 


WIDTHS TO MEET EXACTING NEEDS 


Can you tell fine spring steel by the 
“feel” of it? If so, you would enjoy 
flexing the Roebling Cold Rolled“ Flat” 
shown above. It is one of the many 
high quality flat wires we make to 
exacting specifications. 


This particular spring steel combines 
great strength and pliability.|ts temper 
is uniform and held within close limits. 
Its surfaces and edges are free of 
defects. Finish—tempered, polished, 
and blued. 


Making high quality cold-rolled high 
carbon and low carbon steel flat wire 
is a specialty with us—and we have 
the long experience and the unusual 
facilities necessary to handle this type 
of work. 


May we help you with your difficult 
flat wire problems? Send us your speci- 
fications and we will gladly furnish 
recommendations, samples, and prices. 


JOHN A. ROEBLING’S SONS COMPANY 


Trenton, N.J. Branches in Principal Cities 


TYPES:—Roebling Cold Rolled Flat Wire 
is made from both high carbon 
and low carbon steels, produced 
in Roebling’s own mills. The high 
carbon flat wire is available in 


tempered and untempered types. 


FINISHES:—bright, black annealed, 
bright annealed, tinned, japanned, 
galvanized, blued, straw-colored, 
and coppered. 


© 


COLD ROLLED STEEL FLAT WIRE—TO MEET EXACTING REQUIREMENTS 
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Gisholt High-Production Tur- 
ret Lathes are made in 3 sizes, 
with bar capacity ranging 
from 2%" x26" to 4%" x 48"; 
chucks from 12" to 18", swing 
from 19” to 26%". 
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The Gisholt cross-feeding 
hexagon turret employs simple 
tools which reduce set-up time 
to a minimum. 


FOR FAST MACHINING OF SMALL PARTS 


Here, at the Hill Shop of Springfield Armory, a 
battery of Gisholt Model L High Production Tur- 
ret Lathes are setting production records in the 
machining of small stainless steel parts for rifle 
and gunwork. 

Gisholt High Production Turret Lathes are ideal 


where the job calls for large volume and where 


YS 
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7s ee ee ee 


MACHINE 


EAST WASHINGTON AVENUE, 
TURRET LATHES -. ANTOMATIC 1 ATHEC . TAA! FPRINNEDS . RAL ANPING MArUINES 






parts are machined to close limits and a high finish. 
In many branches of the metal working industry, 
the increased production with these new Gisholts 
has been great enough to pay for themselves in 
only a few months. These savings may be possible 
in your own plant. Why not investigate? Shall we 


send literature? 








COMPAN Y 
MADISON, WISCONSIN. U. 


S. A. 





Y THE NAVY 


JP WITH GISHOLTS 








Gisholt Universal Ram Type 
Turret Lathes are ideal for 
the manufacturing of miscel- 
laneous parts. 





Gisholt Universal Ram Type 
Turret Lathes are built in 3 
sizes, with bar capacity from 
1%" x10" to 2%" x14"; chuck 
sizes from 8” to 15". 


QUICK CHANGE-OVER FOR A WIDE VARIETY OF WORK 


This Gisholt No. 5 Universal Ram Type Turret 
Lathe, in navy work, is machining 1” stainless 
steel bar stock with spindle speeds of 163 r.p.m. 
and .031” feed. 

These Gisholts are fast, of course! But even more 
important is the quick and easy change-over of tool 
set-up for handling a wide variety of work. This 
versatility gives Gisholt Turret Lathes the prefer- 
ence. The quickest way to find out what they can 
do to speed up production and save money in your 


Own plant is to call in a Gisholt engineer. 


Among the outstanding features of Gisholt Turret 
Lathes are hardened steel ways and extremely rigid 
construction which permit multiple cutting. Newest of 
Gisholt’s developments is the “Speed Selector,” which 
provides selective automatic speed changes—increases 


production as much as 50%. Simpler operation, greater 


speed and lower cost make it a matter of sound economy 


to replace older machines with new Gisholts. Write 


for catalogs. 


GISHOLT MACHINE COMPANY 
1261 E. Washington Avenue * Madison, Wisconsin 

















Battery of Rivett Bench Lathes in production on small parts 


AT SPRINGFIELD ARMORY 


Fulfilling the reputation of Rivett ma- Armory’s modernized shop. 
chines for MORE PRECISION WORK, a 


large battery of Rivett enclosed head, One of several Rivett Internal Grinders used on precision 
high speed bench lathes are used in pre- wok 6 Se (es Sey See 

cision production on small rifle parts. The - oF 

ease of set-up, the high spindle speeds 

and the variety of attachments make pos- 

sible a wide range of accurate manufac- 

turing operations. 


There are correct Rivett bench lathes for 
every use as they are furnished in all 
sizes with bronze, ball or Timken roller 
spindle bearings. 


Grinders are also designed for precision 
toolmaking and accurate manufacturing. 
With interchangeable spindles for in- 
ternal and external grinding they likewise 
are always ready for MORE PRECISION 
WORK. 


Write for detailed bulletins 


 —— 
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BRIGHTON, BOSTON, MASS. 
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CRUCIBLE STEEL COMPANY [i 


to INDUSTRY 


HRYSLER BUILDING 


e 405 LEXINGTON AVEN 
BRANCH ) IBUT 


.< AND DISTRIB 























Once in a blue moon a really new machine 
tool is developed—one which extends 
man’s horizon, widens his field of accom- 
plishment. Such a machine is the new 
Taft-Peirce No. 1 
Not 
grinder, it is a new and different type of 
machine—new in its ability to produce 
surfaces which are really flat within ex- 


Surface 
merely another surface 


Precision 
Grinder. 


tremely close limits of tolerance not here- 
tofore easily attainable, new too in the 








EXTENDING THE FRONTIERS 
of 


Precision Surface Grinding 


long vears of life which its hardened ways 
and ball mounting assure, new again in 
its effortless operation, entirely unique in 
its tilting wheelhead which makes the 
surface grinder available for difficult 
angle and shoulder work. 

If you have a problem in maintaining the 
accuracy of your small surface grinders, 
if you are interested in extending your 
frontiers of readily available precision . . . 
write us for Bulletin SGA. 


THE TAFT-PEIRCE MFG. CO. 


WOONSOCKET 


4 i 
od 


RHODE ISLAND 
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HOW TEXROPE DRIVES PROVED THEY COULD TAKE IT IN A 












Large Paper Company 
Solves Its Slippage 
Probiems with Allis- 
Chalmers Texrope 
Drives ... Eliminates 
Vibration Losses! Get 
the Story of Texrope’s 
Low-Cost Perform- 
ance...of the Big Sav- 
ings it Means to You! 


If you have perplexing power trans- 
mission problems ... if you are the 
kind of operator who wants out- 
standing performance from your 
drives even when the going gets 
tough . . . then you'll want to find 
out how Allis-Chalmers Texrope 
Drives can give you that kind of 
performance and save you money at 
the same time! 





Vari-Pitch Speed Changers e Texrope V-Belts « Duro- 
Brace Texsteel Sheaves e Vari-Pitch Sheaves @ Stand- 
ard Cast Iron Sheaves e Adjustable Pitch Diameter 
Texsteel Sheaves e 2-3-4 Combination Sheaves ¢ Strait- 


line Automatic Motor Bases e Oil Field Drilling Rigs 


Belts by Goodrich 









Here’s what happened at the Ten- 
nessee Paper Mills, Chattanooga! 
They had drive problems .. . plenty 
of them! A continuous rainstorm of 
pulp fell on the belts .. . made them 
wet...slippery...inefficient! Other 
methods of power transmission were 
tried .. . and they, too, failed! 


Switched to Texrope! 


Then ... they switched to Texrope 
Drive! But let L T. Murphy, super- 
intendent of the plant, tell you what 
happened — 


“We were frankly skeptical that 
we could find any drive that would 
operate our four vibrating paper 
stock screens completely satisfac- 
torily. In February, 1938, we ordered 
a 3 hp Allis-Chalmers Motor and 
Texrope Drive. We were immedi- 
ately pleased to find that the vibra- 
tion and rain of pulp made no differ- 
ence to the new drive’s efficiency. 


“In June, we ordered two more 





RAINSTORM OF 


THE TEXROPE DRIVE and Allis- 
Chalmers Lo-Maintenance Motor soon 
looked like this under the continuous rain 
of pulp at the Tennessee Paper Mills, 
Chattanooga! But they kept on running 
. . . through the same pulp and vibration 
difficulties that had stopped other drives! 


L. T. Murphy, Plant Superintendent of 
the paper mills, says—“Texrope Drives are 
helping to keep our operating costs down.” 


motors and drives; and in December 
ordered the one remaining screen 
to be equipped with Allis-Chalmers 
motor and Texrope Drive. We find 
they operate perfectly even under 
these conditions and they are help- 
ing to keep our operating costs down.” 


That’s the kind of performance 
thousands of industrial organizations 
are getting today with Allis-Chalmers 
Texrope Drives. And that’s the kind 
of performance you'll get! When you 
use Texrope Drives, you get a 
smoother, more positive drive ... 
long life .. . reduced operating costs! 


Save Money with Texrope! 
Texrope Drives are available for 
practically all industrial needs be- 
tween % hp and 2,000 hp. Call or 
write the Allis-Chalmers district 
office near you for complete Texrope 
information. Let a Texrope-trained 
engineer help you improve your 
plant efficiency ... lower your costs! 
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NO PLACE FOR 


WEARLING 


Here’s an Amazing True Story of How 


17 Allis-Chalmers Lo-Maintenance 
Motors Proved Their Low Maintenance ~~ 


7 
a 


Costs! Get the Facts on Full Measure 
Protection in Lo-Maintenance Motors, 


on the Savings It Means to You! 


bg top| where dust 
filled the air . . . fine chemical dust that 
bit like acid .. . that’s a cruel test for 
any motor to pass! But it’s the kind of 
test that brings out motor differences 
that might otherwise take months of 
normal operation to show up! And it’s 
the kind of test that gives Allis-Chalmers 
Lo- Maintenance Motors a chance to 
prove their Full Measure Features! 


There were 39 motors on the job in 
this large Southern chemical plant — 
17 Allis-Chalmers and 22 of six other 
makes. All were operating under the 
same adverse conditions. But here’s 
what the officials of the chemical com- 
pany discovered when they checked re- 
pair and maintenance costs after two 
years of service! 


For the 22 motors of other makes, 
the total upkeep cost was more than 


MOTORS FOR ALL APPLICATIONS 
FROM 4 HORSEPOWER AND UP 


$500.00! But for the 17 Allis-Chalmers 
motors, the total repair bill was the 
sensationally low figure of $17.30! 


Orders 18 More! 


That’s the reason this company ordered 
18 additional motors . . . made Allis- 
Chalmers first choice in their plant! 
And that’s the reason Lo-Maintenance 
Motors are fast becoming first choice 
in hundreds of plants throughout the 
country! 


For when you buy a Lo-Maintenance 
Motor, you get more than a motor that 
delivers just a rated horsepower. You 
get a motor that has built into it the 
results of Allis-Chalmers’ 90 years of 
advancing with industry .. . of making 
motors to meet the rigid requirements 
of their own famous line of heavy duty 
industrial equipment, 
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IS- CHALMERS 


MILWAUKEE: WISCONS I 
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LOOKS BAD, DOESN’T IT? BUT THIS 
Allis-Chalmers Lo-Maintenance Motor—like 
the rest of the original 17 in this chemical 
plant — is still running as perfectly as the 
day it was installed . . . giving dependable 
daily service in motor-ruining chemical dust. 


High carbon steel frame. . . indestruc- 
tible rotor . . . husky all-around con- 
struction with no skimping materials 
. . . add them together and you get 
a motor that’s built for long life... 
without running up costly repair bills! 


Get the Full-Measure story on Lo- 
Maintenance Motors. Call the nearest 
Allis-Chalmers district office or write 
direct to Allis-Chalmers. Find out how 
you can cut maintenance .. . keep pro- 
duction steady ... with Allis-Chalmers 
Lo-Maintenance Motors! 
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‘IT SAVES US MONEY’ 


@ These “bouquets” from a few users of the “Shield-Arc Jr.” 
in one district, express a sentiment that is the same 
the world over regarding this low-priced Lincoln d. c. 
welder. A typical statement is,“Our Lincoln Welder 
has paid for itself out of savings in one month’s 


time. It is the most profitable tool in our shop.” 


Investigate the New “Shield-Arc Jr.” (illustrated above). 


Its “Job Selector” and Current Control are Self-Indicat- 
ing and continuous in operation, simplifying welding 
and assuring maximum welding speed and quality for 
lower costs. Available in ratings of 75, 100 and 150 
amps. Priced exceptionally low. Consult the nearest 


Lincoln office or mail the coupon today for details. 


THE LINCOLN ELECTRIC COMPANY 
Dept. A-593, Cleveland, Ohio 


nm 


We now use (check which) 0 arc O gas () none. 


Send bulletin on New “‘Shield-Arc Jr.” 


___ Position 


ame 
Company 


LARGEST MANUFACTURERS OF ARC 


Address ae 


WELDING EQUIPMENT IN THE WORLD 
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chine, each piece has two machining 
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first and second chucking— 
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and Vertical Turret Lathes in the 
production of ordnance materials and 
aircraft is evidence that modernization 
of production methods is not confined 


: pe use of Bullard Mult-Au-Matics 


to shop manufacturing machines and 
equipment for Industrial use only. 
With Bullards on the production lines 
of plants engaged in carrying on an 
extensive program of National De- 
fense, boring, turning, facing, drilling, 
reaming, and threading operations are 
stepped up to keep pace with other 
operations involved in production. 


A few examples are shown here of 
Bullards in action, doing their bit for 
Uncle Sam, profitably and accurately. 
Bullards will do the same for you. Ask 
Bullard Engineers to show you how. 


These views show a close- 
up of the work and a 
battery of Bullard Verti- 
cal Turret Lathes in the 
Pratt & Whitney Aircraft 
plant, where they are 
used for turning, boring 
and facing engine cast- 
ings. 
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‘ME “XL 


HAVE A RUC 


POSITIVE DRIVE ——»> 
TO COOLANT PUMP 


@ Simplicity and ruggedness of design has been a characteristic of 
ACME machinery for half a century, and it is characteristic of the 
new ACME XL Threading Machines today. It is seen in the pro- 
vision for eight speed changes in virtually geometric progression 
in the self-contained, quick-change, selective-type gear train 
shown above. Wide faced, large diameter gears insure minimum 
tooth pressure. All gears are made of chrome nickel steel, accu- 
rately machined and heat treated, and are carried on chrome 
nickel steel shafts, heat treated and ground. Gears and shafts are 
mounted on pre-loaded tapered roller bearings, splash lubricated. 
Friction clutch control is mounted outside of headstock with 
multiple V-belt drive from motor in base to main pulley. Only 
three shafts and ten gears are used in the gear train of the ACME 
XL single threading machine, also available in double, triple and 
quadruple head models, in 1”, 1%" and 2” sizes. ACME XL Threading 
Machines with the new Micrometer Adjustment and the ACME Tangent Die 
Head (patented) will make production records in your shop. Ask for particulars. 
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BUT WASTE FROM MACHINING PARTS 
went unnoticed here until discovered 


by TYCOL *655 CUTTING OIL 


“The use of white lead and all special thread cutting oils has been 
eliminated since we switched to TYCOL #655 Cutting Oil — and 
more important, the quality of all threads has been improved. Cut- 
ting speeds are 25% faster. 

“Even non-ferrous metals are entirely free from corrosion now. 
Tarnishing of machined parts is banished 100%. This oil will not 
oxidize on the metal bed or surface of slide-ways or spindle ways. 
In fact, it's a fine surface lubricant. 

‘Where it was formerly necessary to use several different oils 
to avoid difficulties, we now use TYCOL #655 Cutting Oil in all 
machines, on all metals and on all classes of work. We have solved 
all our machining problems with TYCOL #655 Cutting Oil.” 

Actual savings such as these have caused numerous manufac- 
turers to use Tide Water Cutting Oils. You too may be able to in- 
crease production and quality by banishing waste. A Tide Water 
engineer will gladly assist you and offer practical recommendations 
to assure better results from your machines. 


TIDE WATER ASSOCIATED OIL COMPANY 
TIDE WATER DIVISION, 17 BATTERY PLACE 


New York, N. Y. 
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THE 
IMPROVED 


A Part Section of an 
Improved Motor 
Mounting with Ultra- 
Modern “CARTRIDGE” 
BALL BEARINGS. 






























































ALTERNATE 
i MOUNTING 


























THE 
PRESENT 





A Part Section of a 
Typical Present-Day 
Motor with Unshielded 
Ball Bearings in the 
Conventional Car- 
tridge Type Mounting. 





























See opposite page for mach- 
ining Operations and parts 
eliminated from this motor. 




















NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 


uw CARTRIDGE BALL 
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OUR MOTORS! 








36 (OR MORE) PARTS ELIMINATED 


Below are shown the extra parts required in the con- 
ventional cartridge type mounting. THESE ARE ALL 
ELIMINATED BY USING THE “CARTRIDGE” BALL BEAR- 
ING,—18 parts per housing and 36 parts per motor. 
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30 (OR MORE) MACHINING OPERATIONS SAVED 


Mounting the “CARTRIDGE” BALL BEARING in the 
motor housing requires only (1) Boring motor end 
housing for bearing, (2) Facing housing bore for bear- 
ing abutment—4 machining operations per motor. 

The conventional cartridge mounting employing the 
unshielded ball bearing requires 30 additional machin- 
ing operations per motor. 


_— 


nd 


os 


. Drilling Motor Housing for 


achining Flange of Cover 


MACHINING ay ELIMINATED 


cap screws. 


. Machining Outer Diame 


of Cartridge. 


. Facing Cartridge Fla 
. Boring Cartridge for Bearing. 


ate. 
10. Facing Cover Plate. 


11. 


Boring Cover Plate for 
Shaft Clearance. 


7 < 12. Drilling Cap Screw Holes. 

5. Facing Cartridge for Cover ae y 
Plate. 13. Drilling and Tapping for 
6. Facing Cartridge Bore for Grease Fittings and Drain 


Bearing Abutment. 


. Boring Cartridge for Shaft 


Clearance. 


14. 


Plugs. 
Threading Shaft for Lock 


Nut. 





8. Drilling and Tapping Cart- 15. Cutting Keyway on Shaft 
ridge for Cap Screws. for Lock Washer. 





Developed expressly to improve electric motor design 
and performance, the “ultra-modern” “CARTRIDGE” 
BALL BEARING offers the following advantages: 


SIMPLIFIED DESIGN: As indicated above, eliminates 
36 or more parts,—each an inventory burden and po- 
tential trouble-maker. Shortens overall length of mount- 
ing and reduces overhang of shaft. 


ECONOMICAL MOUNTING: Cuts out the many costly 
machining operations enumerated above. Assures better 
bearing alignment because of fewer possible variables. 


EASIER AND FASTER ASSEMBLY AND DISASSEMBLY: 
The “CARTRIDGE” BALL BEARING is handled as an 
integrally sealed, single unit unencumbered by numerous 
complementary parts. 


DIRT HAZARD ELIMINATED: Tightly-fitted seals pre- 
vent ingress of foreign matter during assembly, in service 
and when removing armature. The “CARTRIDGE” BALL 
BEARING comes pre-packed with clean, “‘stability-tested,” 
uncontaminated grease. 


SLIPPAGE, PEENING AND COCKING PREVENTED duc 
to wider race contact area on shaft and in housing. No 
locking means required and elimination of threading per- 
mits use of stronger shafts. 


LONGER LIFE AND LOWER MAINTENANCE, resulting 
from large, lasting grease supply kept in close proximity 
to rotating surfaces by highly efficient, wearless metal 
seals. No “‘dead”’ grease space and no leakage irrespective 
of position of motor. 

REGREASING AND INSPECTION FACILITATED, refilling 
plug and removable seals being provided for such purposes. 


Let our engineers work with yours. Write for the Catalog. 


BEARINGS 
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Modern thread milling 
in the modern armory 





This Hanson-Whitney Thread Miller 
—in the Automatics Shop of the 
Springfield Arsenal—is used in pro- 
duction thread milling of machine 
gun paris such as those shown on 
the bed of the machine. Work in- 
cludes cutting internal and external 
threads. Stainless’ steel parts, 
where threads are likely to tear, 
are being successfully threaded on 
this machine. 





Another H-W Thread Miller used 
in Springfield Armory thread pro- 
duction—Threads %” diameter are 
milled on 4” long stock; material is 
corrosive resisting Grade 3-A. The 
thread is completed in one revolu- 
lion of the work. 






In the armory as well as throughout all 
branches of the metal working industry, Han- 
son-Whitney Thread Millers insure high quality, 
low cost thread production. 


These modern machines can be depended on 
for fast, accurate work regardless of the exact- 
ing equipments of the job. They are easy to 
control, powerful and equipped for semi-auto- 
matic operation. Individual motors drive work 
head and cutter head. 


You, too, can modernize your thread milling 
with Hanson-Whitney Thread Millers, avail- 
able in sizes to handle external threading up 
to 10” diameter and with internal threading 
capacity from %” to 10”. Right or left hand 
threads can be milled on these time-saving, 
profit-earning machines. Write for detailed 
specifications. 
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Accurately tapped holes assured \ 


with ‘HANSON-PROCESS” TAPS 






Any production tapping job will prove 
the keen, accurate cutting of “HANSON- 
PROCESS” TAPS—the tougher the work, 
the more apparent the improvement in 
results. 


Examine a “HANSON-PROCESS” TAP 
closely. Keen cutting edges — sharp 
and clean are immediately apparent. 
Inspect for lead, angle and diameter 
and its accuracy will parallel that in 
perfection of finish. Put it to work and 
check up on the number and quality of 
tapped holes produced—Measure this 
performance against that of ordinary 
taps and you'll find that “HANSON- 
PROCESS” Taps give you more and 
better tapped holes between grindings 
at less cost per tapped hole. 
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There's a reason for the superior and 
more economical performance of these 
modern taps. Finishing is done after 
hardening by the “HANSON-PROCESS” 
—a manufacturing feature which in- 
sures complete control of every detail 
that determines long life, keenness and 
maintained precision. 
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H-W Taps and other 
Precision Tools are 
fully described in the 
H-W Catalog. As a 
user of Taps, Gages, 
Hobs, Multiple Thread 
Milling Cutters, Precision Screws and 
Worms, you'll find many opportunities for 
y savings in the H.W Precision Tool Cata- 


log. Send for a copy. 


THE HANSON-WHITNEY MACHINE CO. nartrorp, connecticut 


Sales Representatives 
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MACHINERY AND SMALL TOOLS MACHINERY ONLY SMALL TOOLS ONLY 
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COSTS 
Cass 


Red Ring Helical Gear 
Lead Comparator 


The Red Ring Universal Gear Tester, arranged 
for lead checking, costs you much less than any 
other comparable instrument. It will check lead 
of helical gears in about half the time required 
by other machines. 


A simple device—easy to set up and use. No 
special skill is required. Almost any worker may 
be trained in a very short time to produce Lead checking from a master gear — 
dependable results. work gear mounted on arbor. 


i 


As the illustrations show, a master gear, or 
master disc, of correct lead is used. A guiding 
pointer fixed to the comparator head contacts 
the master. A recording pointer, connected by a 
bell crank to a dial indicator contacts the work 
gear. The comparator head is moved horizon- 
tally by a hand wheel, the fixed pointer rotates 
the master gear or disc and the work gear in 
unison. As the recording pointer traces across 
the work gear tooth, lead errors show on the 
indicator dial. 


Gears integral with shaft as well as arbor 
mounted gears can be checked. 


Internal gears may also be checked for lead by 
& Lead checking from a master disc — 


work gear integral with shaft. 


WRITE FOR DETAILS 
NATIONAL BROACH & MACHINE CO. 


SHOEMAKER AND ST. JEAN DETROIT, MICHIGAN, U.S.A. 


using a special pointer in the holder. 
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IMPROVE QUALITY: 


Avoidance of errors 
directly results in a con- 
sistently higher stand- 
ard of quality ...a 
special benefit on ex- 
tremely difficult, costly 
work like dies, jigs, etc. 


Van Norman Universals 


These profits are based on the adaptability of Van Norman 
Universal Millers . . . the swiveling cutterhead that can be 
positioned at any angle from horizontal to vertical . . . and 
the sliding ram that moves in and out over column, en- 
abling the head to mill any side of the piece. In this way, 
many jobs can be finished in one set-up, even though a 
number of different cuts are required. See what these Van 
Norman features will mean in your shop, laboratory and 
production department. 


WRITE FOR INFORMATION on all of the four Van 
Norman Universal Millers. Complete TR Series bulletins 


4 


SAVE MONEY: Adapr- 


ability to many types of 
work ... speed, power 
and rigidity for conven- 
tional work ... give you 
the capacity of several 
machines in one. 


install 


for the asking. Make a note ow to write today. 


VAN NORMA 
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MACHINE TOOL CO. 
SPRINGFIELD, MASS. 


AVOID ERRORS: rew- 


er reset-ups mean fewer 
errors ...less chance of 
spoiled work and re- 
jects. Material and “do- 
over” time are saved. 
“Finish-dates” are close- 
ly held to. 







| 


STEP UP OUTPUT: 


Savings in time and 
safeguarding of accu- 
racy...together with 
the adaptability of Van 
Norman Universals to 
more kinds of milling 
. +. Mean capacity for 
larger work-schedules. 














SAVE TIME: up to 


46 the usual set-up time 
or 4§ total job time. 
Positionable ran of 
cutterhead, combined 
with ram-movement, 
simplifies set-up and 
permits various cuts 
without reset-up. 


No. 22 


Table Size 45x115,” 
) Feed Range 

‘ 27%x11x17'" 

Ram Movement 19” 
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| @ When you want any sort of information about small 

tools—pick up your “Greenfield” catalog. For example: What 
tools are “regular” and what are “special”—at special prices— 
screw thread terms and definitions—what do markings on 
labels and tools mean—what are standard tool dimensions— 
limits—correct tap-drill sizes—comparative data on Class 1, 2, 
3 and 4 fits—cutting speeds, etc. All this you will find in 
addition to complete technical information. 























Over 30,000 copies of this, the most complete and “handy” 
catalog we have ever published, have been distributed in the 
last 30 days. It makes tool selection and tool use easier than 
ever before. Use it to save yourself endless time and 
trouble. If you haven’t received a copy yet, ask your distribu- 
tor or write us direct. 


GREENFIELD TAP & DIE CORPORATION, GREENFIELD, MASS. 
Detroit Plant: 2102 West Fort St. 


Warehouses in New York, Chicago, Los Angeles and San 
Francisco 


In Canada: Greenfield Tap & Die Corp. of Canada, Ltd., Galt, 
Ontario 


GREENFIELD 
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G-E ignitron contactors operate as fast 
as 350 times a minute, and yet normally 
require inspection less than once every 
six months 


ENERAL ELECTRIC ignitron 
contactors control spot- and 
projection-welding circuits without 
the use of moving parts and without making a sound. The 
making and breaking of the welding circuit takes place with- 
in sealed ignitron tubes. There is no hammering when the 
contactor closes; no arcing when it opens. There are no con- 
tacts to adjust, there is no need for frequent inspection. 


A new ignitron contactor can easily be connected to your 
present welding machine. Merely substitute it for your present 
magnetic contactor and connect it to your present timer 

and thus assure yourself of silent, low-maintenance operation. 


The tubes used in G-E ignitron contactors are the same type 
of tubes that have been operating successfully for more than 
three years in G-E synchronous controls. Fill in the coupon 
for an 8-page descriptive booklet (GEA-3058) 
which will give you further information on 
these new contactors. General Electric Com- 
pany, Schenectady, N. Y. 





GENERAL @ ELECTRIC 


IGNITRON CONTACTORS 
Jor Sle Spot-welding Control 


General Electric's complete line of equip- 
ment for resistance welding includes: 


Synchronous and non- 
synchronous welding 
controls 


Sequence-timing 
trols 


con- 


Air circuit breakers 
Cycle recorders 
Weld recorders 
Weld indicators 


Schenectady, N. Y. 


Name 


Address 
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Adjustable-stop amme- 
ters 


Limit switches 
Solenoid valves 
Oscillographs 


Concentric and other 
cables 


Motors and miscella- 
neous control 


General Electric, Dept. 6A-201 


Please send me further information on 


these silent, low-maintenance ignitron contactors. 
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ACME PHOTO 


Modern Armaments are Intricate Machines 
. -- Making Them Needs the Precision of 


STARRETT TOOLS 


Starrett Tools, Dial Indicators and Hacksaws are essential for 


exacting work in any branch of the metal working industries. 
Write for Starrett Catalog No. 26C. 
THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 


W orld’ s Greatest Toolmakers — Manufacturers of Hacksaws Unexcelled 
Steel Tapes, Standard for Accuracy — Dial Indicators for Every Requirement 





KEYSTONE 


BUY THROUGH YOUR DISTRIBUTOR 
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IN THE SPRINGFIELD 
ARMORY 


a 2" National Twist Drill ready for 
action on a Warner and Swasey 
Lathe used for drilling stainless 
steel at high speeds. 


IN THE BROOKLYN 
NAVY YARD 


a National Adjusto-Lock Inserted 
Blade milling cutter on a Cincin- 
nati Miller machining a swivel. 
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NATIONAL 


METAL CUTTING TOOLS 
AT WORK 












































New “De-ion” Starter 


for Motors up to 71/2 hp 


This new manual starter, the Westinghouse Motor 
Watchman, has an indicating handle on the front of 
the starter. It shows the operator or inspector at a 
glance whether the starter is tripped, on, or off. 
Smaller, more compact, it is easily mounted on or 
near the machine. Saves time... saves guessing... 
saves space. 


You get all these advantages only in 
the new Motor Watchman 


@ Westinghouse ‘“De-ion” Arc Quenchers 
protect contacts from flashovers.. . pro- 
long contact life. 


@ Snap action bi-metal disc relay protects 
motor from overload. Resets to correct 


calibration — nothing to replace. 


@ Safety interlock prevents accidental con- 
tact with liye parts. 


For complete data, ask your nearest Westinghouse 
office, electrical wholesaler or industrial agent. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
East Pittsburgh, Pa. 


J-20847 


GA 
GA 
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LOOH THROUGH 
THE BORE 






Rough cast “sticks” are 
more expensive. Bunt- 
ing Precision Bearing 
Bronze Bars save you 
waste of metal, waste 








of labor, and waste 
, of time. 


@ Bunting Precision Bearing Bronze Bars are not just machined 
I.D., O.D. and ends, but under that smooth surface is S. A. E. 
660 bearing bronze—the universal bearing alloy originated by 
Bunting for longer bearing life and better performance—per- 
fected by our improved casting process to guarantee a uni- 
form structure free from defects. Hundreds of sizes—solid and 
cylindrical—are stocked by leading mill supply wholesalers. 
Write for complete catalog and technical data. .. . The Bunting 


i i k d f dif- 
Brass & Bronze Company, Toledo, Ohio. Warehouses in All filco eveilahle from Snag Sone se sae 5 a 
Principal Cities. 


Bearings, and Electric Motor Bearings for all 


makes of motors from 1/50 to 100 hp. 
BRONZE BUSHINGS - BEARINGS 
PRECISION BRONZE BARS 
BABBITT METALS 
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@ Regardless of what type of wrench 





you need, you’ll probably find the exact 
pattern and size required ina Williams’ 
**Superior’’ Wrench—50 different types 


... over 1000 standard sizes. 


*‘Superior’’ Wrenches are drop-forged 
from a ‘specially-processed Carbon 
Steel. They are approximately twice 
as strong as old-fashioned carbon steel 
wrenches, yet cost no more. They close- 
ly approach the strength of the finest 
alloy steel wrenches, which sell for 


about double their price! 


Get the facts. Ask your industrial dis- 
tributor, or write for our free booklet 


**How to Select and Use Wrenches.”’ 


1-S67A 
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J. H. WILLIAMS & CO. 





MADE IN 


30 


DIFFERENT TYPES 






























THUMB NUTS & HOIST HOOKS 








S, yaringield frcsenal 


IMPROVES MACHINABILITY OF 
HEAT TREATED PARTS AND EXTENDS 


TOOL LIFE... 


... b TMI 


the.modertn low-cost method of cleaning 


RB’ thoroughly cleaning small rifle parts of all kinds after 

heat treating in an American Wheelabrator Tum-Blast 
the Springfield Arsenal insures freedom from hard abra- 
sive scale and avoids high costs in machining and finishing 
operations. 


Not only does the Wheelabrator Tum-Blast speed up 
metal cleaning but it also cuts cleaning costs. Products 
cleaned are brighter, better finished and can be ma- 
chined more readily with less tool wear. 


27” x 36” American WHEELABRATOR TUM- 
BLAST at Springfield Arsenal. There were 
about 1500 small rifle parts in the machine 
being cleaned at the time this photograph 
was taken. 


yy tee 






The American Wheelabrator Tum-Blast—the original air- 
less abrasive blasting machine—is extensively used for 
cleaning cast, forged and stamped products. It is made 
in several sizes for cleaning large or small quantities of 
work in which pieces may vary from fractions of an ounce 
up to 300 pounds. The Wheelabrator is also available 
in table types and in special designs. 


Find out more about the Wheelabrator Method — the 
savings it is making in leading plants—the cost-cutting 
possibilities it offers you on your work. 


CAMerVICAN FOUNDRY EQUIPMENT CO. 


317 S. BYRKIT STREET, MISHAWAKA, INDIANA 


SAVE by using AIRLESS WHEELABRATOR CLEANING 
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CUTTING LUBRICAN TS) 





@ Increased production speed! . . . Longer tool life!— 
How often have these been your worries? 

Cities Service Cutting Oils can help you to attain 
these ends because they are Service Proved—proved in 
Service by satisfying, discriminating and exacting cus- 
tomers—turning out not only good but superior work. 

Built into the Cities Service Cutting Oils you buy, are: 


Experience—arising out of many years of service 
to the metal working industry— 

Uniformity— the result of careful laboratory con- 
trol— 

Low Cost— _ resulting from complete integration 
of production, refining and market- 
ing—from oil well, to pipe line, to 
refinery, to your shop. 

Have you a metal cutting lubrication problem? If so, 
our Lubrication Engineers’ Consulting Service will 
help you solve it. There is no obligation. This service 
is free. Also, if you’d like a copy of our new booklet, 


SERVICE PROVED 
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“Metal Cutting Lubrication—In Theory and Practice,” 
it’s yours for the asking. 


This is the “Heat Prover’’—an ingenious 
device that might be helpful to you. It’s a 
by-product of our research in metallurgy. 
It registers, continuously and instantane- 
ously, changes in the amount of oxygen and 
combustibles in furnace gases. Invaluable 
in the heat treatment of metals— assures 
uniformity and reduces scrap losses. 


CITIES SERVICE OIL COMPANY 

SIXTY WALL TOWER—ROOM 1626A, NEW YORK, N. Y. 
Please send me information concerning your Engi- 
neers’ Lubrication Service check box) [7] 
Please let me know how I can get Heat Prover 
ServiCe.cceceee check box) [[] 
Please send me folder on Cutting OilS... .(check box) [7] 


Name ___ 


Address 





INDUSTRIAL OILS 


© 


81 





“gga 
See 


bs 


This E.F. Nitriding furnace—one of 
several in this nationally known airplane 
motor plant—handles important engine 
parts. 


Wright Aeronautical 
uses E.F. FURNACES 


Nitriding, annealing, normalizing and hard- 
An E.F. Fuel Fired Rotary Furnace ening of aircraft engine parts are handled 
—used for normalizing and hard- 


— eo the Wright Aeronautical Plant at Pater- 
son, New Jersey in E.F. Furnaces. 


These modern furnaces provide fast, accu- 
rate and economical methods for handling 
the work assigned them. 


As specialists in designing and building all 
types of furnaces—electric as well as fuel 
an EF. Chain Belt fired—we invite you to submit your furnace 
ing a wide, vaiaty and heat treating problems to E.F. engi- 


Wright engine plant. neers for careful attention and the correct 
solution. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product or Production 
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Insuring 
"on-the-line” 
precision in 
ARMY production 


Do-All Machines also play their part 
in national defense in the tool room 
of the Springfield Arsenal, for cutting 
out internal and external shapes from 


any metal up to 10” thick. 


A TRIPLE THREAT TO HIGH COSTS 
The Do-All handles band sawing, filing and polishing 
—three operations offered in one machine by a 
simple conversion. Jobs which ordinarily would take 
days are produced in hours on Do-Alls. Write for 
our 100-page Hand Book on Contour Machining— 
Free on request. 


CONTINENTAL MACHINES, INC. 
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DO-A' IL aL 
ay ee 
BAND SAWING 


BAND FILING 
BAND POLISHING 


Offering battleship 
ruggedness for 
NAVY needs 


Fast, smooth, accurate work is the uni- 
versal report from users of Do-All 
Machines. 


This is the kind of work demanded of 
the Do-All in the shops of the Brooklyn 
Navy Yard. The machine shown here 
is sawing out a blank of 
stainless steel for a 
steam engine valve seat 
at a speed of 50 feet 
per minute. 







* 


2 DAYS AND 3 HOURS SAVED 


Shephard Machine Co. of Cleveland 
made this special die shoe from 4" 
oil hardened tool steel in 5 hours, 
on the Do-All. Formerly it required 
3 full days’ milling, shaping and 
boring. Material saved: 26-pound 
slug. 


THE SLUG WAS USED FOR THE 
PUNCH 

Anderson & Sons, Springfield, Mass. 

cut this 2" thick die at an angle on a 

Do-All, so clean that the slug was used 

for the punch. Two parts cut at one 

time from one piece of alloy steel. Re- 


sult: time and steel saved; also, grain = 
was the same in punch and die. goose” 





51 PARTS AT ONE TIME - 
Bethlehem Shipbuilding Corp., —_ 
Quincy, Mass. arc welds corners = 
of 51 separate plates to hold 
them firm. Then, on a Do-Ali 5! 
parts are cut out at one time 
with no rough or “burned” edges. 





1310 S. WASHINGTON AVE. 
MINNEAPOLIS, MINNESOTA 
83 





CREW MACHINE 


AMERICAN MACHINIST, May 31, 1939 





PERFORMANCE Al 









THESE PIVOT STUDS, 9/16” dia., high sulphur 
screw stock, machined on B & S No. 0 Screw 
Machines at the rate of 54 pieces an hour. Sur- 
face feet per minute, 286. Texaco Sultex Cut- 
ting Oil used. 





THE I.B.M. PLANT at Endicott, N. Y., is a large user of 
Brown & Sharpe Automatic Screw Machines. For 5 years, 
I.B.M. has also been a large user of TEXACO SULTEX 
CUTTING OILS. 

Supt. Hancock is convinced that Texaco Sultex Cutting 
Oils have played their full part in 


STEPPING UP OUTPUT 
INCREASING TOOL LIFE 
PRODUCING BETTER FINISH 
After 5 years’ constant use of Texaco Sultex Cutting Oils, 
I.B.M.’s Brown & Sharpe Screw Machines today are out- 
performing previous records. 

Experienced lubrication engineers will be glad to dem- 
onstrate what savings Texaco Perfected Lubrication can 
make for you. 

For this engineering service and prompt deliveries, 
phone the nearest of our 2229 Texaco warehouses. 

The Texas Company, 135 East 42nd Street, New York. 


a. 2. 2 CLOSE-uP of pivot stud job in No. 0 B & S Screw Machine 
i ‘eo .B.M. 5 years, Texaco 
Tenpco Oeslere fovite you to tune ta The Tadeo Siar Thentie—o full hour of at Endicott, N Y., plant of I.B.M. For 5 yea 
all-star entertainment—Every Wednesday Night—Columbia Network— 9 E.D.T. Sultex Cutting Oil has helped these B & S Automatics 
8 E.S.T., 8 C.D.T., 7 C.S.T., 6 M.S.T., 5 P.S.T. to improve output, tool life, finish. 


Texaco Sultex Cutting Oil is an active type cutting oil. It has been used successfully in 
} | | | ; X B & S Machines by International Business Machines Corp. for five years. 
CUTTING AND SOLUBLE OILS 
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“Commercial” Annular Ball Bearings 
are used in hundreds of different indus- 
tries and products. High efficiency and 
low cost combine to make these bearings 
the choice of manufacturers who seek pre- 
cision performance. “‘€amumercial”? An- 
nular Ball Bearings are self-contained. 
Speeds up to 2500 R. P. M. Dual thrust 
capacity. Overloads and side-thrusts easily 
sustained. High grade steels, carefully 
heat-treated, assure strength and stamina 
essential to long service. 


Write for complete information 
and latest catalog. 








THE SCHATZ MANUFACTURING Co., POUGHKEEPSIE, N. Y. 


k we e ; a + 
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TRADE MARK REG. U.S, PAT. OFF, 


IS THE STRATEGIC HIGH SPEED STEEL 
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TO Your SPECIFICATIONS 


ITHIN one plant. . . under one management 

... with one responsibility, are produced steel 
castings . . . rough, finished, heat treated as speci- 
fied .. . Diversified, industrial Neloy gears for highly 
specialized applications .“¢*#*€eyiplete assernblies 
of gears and housings. °; That i e day's routine 
here at National-Erie Corporation ... . Complete 
facilities are available for your spesific requirements 
... To prove it, simply ask for bulletin No. 5 on 
your regular letterhead . . . no obligation whatever 
.*. . Your orders will be handled promptly and 
efficiently: 





‘ BOVE, a Neloy 10-B Sykes Herring- 
bone main drive gear and pinion 
with flame hardened teeth. Gear cast 
in Neloy electric steel, machined and 
flame hardened under National-Erie 
control. At the right, special Neloy 
10-B roll table mitre gears. Full de- 
scription of Neloy on page 15, bulletin 
No. 5. Write for it! 
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SEE THE FEDERAL BOUNDING BALL 
EXHIBIT 


FORD BUILDING 
NEW YORK WORLD'S FAIR 








| THE FEDeRET BEARINGS co. INC. 
SA bakes of VI MOAILA DUN 


POUGHKEEPSIE, N. Y. 


Detroit Sales Office: 2608 Book Tower © Chicago Sales Office: 120 N. Peoria St. 
Cleveland Sales Office: 402 Swetland Building 
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PHILADELPHIA 


GEARS 


ALL TYPES 


Herringbone, Spur, 
Worm, Internal, 
Bevel, Miter, Spiral, 
Spiral-Bevel, Inter- 
mittent, Helical and 
Non-Metallic 





\ 
3 
% 
* 
* 








Worm Gear 


ALL SIZES 
for Industrial Use 


ALL MATERIALS 


















a. 
4 ‘ = 


dee en © suey of TE GEAR BOOK? Write: 
PHILADELPHIA GEAR WORKS 
















Industrial Gears and Erie Ave. and G St. sbiy’ oS on 
Speed Reducers Philadelphia, Pa. service. Careful attention, promtly spiral Bevel Gear 







given to all orders. and Pinion 























ansanunnsanasanay 
Quality Gears Cut to Order 

14 to 96 D. P. 14 to 96 D. P. 
MEISEL produces but one kind of gears 
. gears constructed for specific jobs. 
Only through the inherent accuracy of 
SPURS ; RACKS this special designing could such depend- 
ability, performance, and economy be 
possible. Tell us what you expect it to 
SPIRALS do, and we'll show you the one gear 

RATCHETS suited for your job. 
HELICALS WORM- MEISEL PRESS MFG. CO. 
946 Dorchester Avenue, Boston, Mass. 
BEVELS GEARING 








—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. . . . Note the Com- 
bination Worm-gear, rotating as a Gear on one 





side and as a Worm on the opposite side. 
Made to order only— No stock — No catalog 














GANSCHOW GEARS 


FOR SIXTY YEARS 


Spu— SPEED REDUCERS— Worm 


ALL TYPES OF CUT GEARS 
GANSCHOW GEAR CO., 1007 W. Washiagton, Chicago 









Gear Specialties 


rot 


wd CHE CS - A GO Gee 
2600 W. MEDILL AV. 









Phone, Humboldt 3482 
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Grant Gear makers recognize 
that no machine can be better 
than its gears. For special or 
standard gears you will find 
complete satisfaction in Grant 
Gears and Grant service. 


GEAR WORKS 
BOSTON 





GRAN 











For Longer 
Tool-Bit 


Service... 


Becausé it is supported with a file <at> 


hard half round section of tool steel 
which supports the cutter in front and 
under set screw. 

Easily triples the life of tool bit. The 
guaranteed set screw will not break or 
mushroom on Fea nh. is an added feature. 
Write for cata 











RANIST. & R. AVES. 
The ReadyToolCo. prictronr conn. 

















BILGRAM 
QUALITY 
GEARS 


Since 1880 


HYPOIDS 
ANY RATIO 
ALL TYPES @ ALL MATERIALS 


BILGRAM GEAR AND MACHINE WORKS 
1217-35 Spring Garden, Philadelphia, Pa. 





. qualifies the D.O. James organization to 
_ manufacture all types of Gears and Gear | 
_ Reducers. May we serve you? é 


DAO JAMES 

















' Helical 
Worm Gear 
Reducer and 
Gear Assembly 
(above) 















ar er rs 


‘ . Expertly engineered and accurately 
manufactured Gears, Pinions and Bearings— 
“That's What's in the Box.” 


The experience of over 50 years of Gears 


D. 0. JAMES MANUFACTURING. CO. 
1120 WEST MONROE STREET - | Established 1888 - CHICAGO 


mnerne OF au TYPES OF GEARS Bra09 on eames 


‘ dl 
Nee ore 
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THE JOHNSON FRICTION CLUTCH 


Left — Single 
Cluteh with pul- 
ley. 


Below — Double 
Clutch exterior. 


for maximum service- 
ability in minimum space 


The adaptability of JOHNSON FRICTION 
CLUTCHES to hundreds of different kinds 
of machines has been possible by the com- 
pactness of these sensitive, durable units. 


Many leading manufacturers of industrial 
machinery have standardized on JOHNSON 
CLUTCHES because their adoption involved 
minimum changes in design, and assured a 
maximum in clutch performance. 


In addition to compactness, JOHNSON 
CLUTCHES offer quick, smooth starting. 
They are available for high speed on light 
powered drives and can be depended on 
for safety, durability and economy. 


Let us show you how easy it is to engineer 
the JOHNSON CLUTCH into your ma- 
chines. Just send us details of how you 
propose to apply the clutch. Ask for, our 
assistance today. 


Write for New 10-Page "BLUE" Clutch catalog No. 55 


THE CARLYLE JOHNSON MACHINE CO. ~* 








EXIM OT 





TT 


GEARS and WORMS 
for STOKERS } | 


Many successful _ stoker 
manufacturers rely on 
PERKINS CUSTOM- 
MADE GEARS to insure 
long-life, dependable serv- 
ice, quietness and freedom 
from trouble. 

PERKINS makes gears 
of every type fer stokers. 
Send us your specifica- 
tions. We'll gladly quote. 











MACHINE 
& GEAR CO. 


130 CIRCUIT AVE 
SPRINGFIELD, MASS. 
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FINE GEARS of All Types and Sizes 


Spur Gears—% in. to 30 ft. in diameter 
Bevel Gene — 4 in. to 13 ft. in diameter 
Spiral a in. to 10 ft. in diameter 
Worm gears any practical size 

THE EARLE EAR & MACHINE CO. 
4723 Stenton Ave. Philadelphia, Pa. 
85 Liberty St. New York City 


q aS 











Spur - Helical - Bevel - Worms - Screws - Racks 
Gear Hobbing - Thread Milling - Broaching 


1900 Bridge St. 
Dubuque, Iowa 


THE ADAMS COMPANY (8st. 1883) 











SMALL GEARS 


ALSO MEDIUM SIZES IN ALL TYPES AND MATERIALS 
Hobbed Pin Rod, Spur, Spiral and Worm Rod 


Massachusetts Gear & Tool Company 
25 Nashua St. Woburn, Mass. 





For cutting Internal keyways, slots or splines 1/10 
to 4” wide and up to long. Fast—Accurate— 
Flexible. Write for particulars and catalog on machine 


for your work, 
MITTS & MERRILL 
913 Tilden St. 
Saginaw, Michigan 


[KEYS TNGATY 








= 


NILES 
TOOL WORKS CO. 


oO 
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The 
PUTNAM 
MACHINE CO. 


cv 


- 
| Divisions of GENERAL MACHINERY CORPORATION 4... 


NJ 
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IF YOU CAN USE 


df: 


IT’S A REAL ECONOMY 
FOR YOU 


ANUFACTURERS using bolts, nuts, cotters and cap 

screws, as well as other -types of fastenings in their 
assemblies, frequently have need for “ specials’’— headed 
and threaded products made-to-order..For such special 
products LAMSON & SESSIONS is a primary source of supply. 
However, many times our engineers find that a “special” 
is ordered when a standard product right out of stock 
could be used at a decided saving and could be obtained 


“special ”’— effecting a considerable saving. Therefore we 
suggest that before you determine upon a made-to-order 
“special ’’—ask us whether or not a standard fastening can 
be found to meet your requirements. If standard products 
can be used there are no tool and die costs; no special 
manufacturing to a time schedule; no waiting at all. Jt pays 
to keep in mind that LAMSON & SESSIONS is the manufacturer 
of the most complete line of bolt and nut products in this 
at once. In designing equipment it is wise to bear in mind country. THE LAMSON & SESSIONS COMPANY, General Offices, 
that a very slight modification in the design, costing noth- Cleveland, Ohio. Plants at Cleveland and Kent, Ohio; 
ing, may permit the use of a standard part instead of a Chicago and Birmingham. 


BOLTS © + NUTS « ¢ COTTERS © © CAP SCREWS + © SPECIALS 


LAMSON & SESSIONS 
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A Ruthman Gusher helps this 

multiple-spindle drill press main- 

tain high production on large pipe, 

condenser and sea-chest connections 

in the Brooklyn a Yard machine 
shop. 


Brooklyn has its 
“Gushers Too! 


The present naval expansion pro- 
gram permits no compromise with 
obtaining the highest degree of 
efficiency from machine tool opera- 
tions. With an unprecedented job 
of work facing navy yards, steady 
uninterrupted operation of machine 
tools calls for coolant pumps that 
will not fail to maintaim efficient 
machine performance. 


Ruthman “Gusher” Coolant 
Pumps will not let the Navy 
down. They have the reputa- 
tion of delivering a dependable, 
voluminous flow of coolant— 
from a gusher to a trickle—as 
needed, the split second it’s 
needed. 


Ruthman Coolant Pumps have 
such a high reputation for de- 
pendability they have been 
chosen by over 90 leading 
manufacturers of high produc- 
tion machines as a standard 
accessory for assuring efficient 
performance. Machines. de- 
signed for multiple cuts, high speeds, continuous 
operation live up to specifications when Ruthman 
“Gushers” provide coolant. 

Ruthman Coolant Pumps are simple in design, re- 
quire no priming, are easily regulated as to volume 
of flow, and require no strainers as small chips and 
grit do not affect their efficiency. 

You, too, have the same opportunity to secure the 
advantages enjoyed by our navy yards and leading 
— manutacturers. Write today for further 
acts. 


Model No. 11022 
Pump. Bracket type 
with external 
discharge 


THE RUTHMAN MACHINERY CO. 


20) PIKE STREET 
Standard end Special 


CINCINNATI, OHIO 
Pumps for Every Job! 








The 
HARTFORD SUPER-SPACER 




















A New, Superior Spacing Device for 
Rigid Control of Accurate Machining 


Simple, rugged and precise, the HARTFORD SUPER-SPACER 
is adaptable for milling, one. slotting or planing opera- 
tions. Only the capacity of the holding device and the power 
of the machine limit speeds and feeds. 

Accurate indexing assured even under heavy cuts. 
itself on single pieces or high production runs. 
When equipped with Drill Jig Attachment, the Hartford 
Super-Spacer will save time and money on drill jigs and lay- 
out work. we 
Investigate the possibilities offered on your work by writing 
for details. 


Pays for 





THE HARTFORD SPECIAL MACHINERY CO. 


HARTFORD, CONN. 

























COST YOU 
Less 0 Buy 
THAN MAKE Naliguias te 


; 24 HOURS 
* 


yao) 00610) 
IN STOCK 


Made of tool steel to A. 
S. A. Standards. Their 
accuracy saves drill break- 
age, produces better work. 
Made in five styles. Send 
for catalog B1188. 






EX-CELL-O CORPORATION e DETROIT, MICH. 
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Fig. 1645 , , A ee ia 
Pat. Apolied Ser loose by vibration, shaking or jarring. In other 


words, you set them up and forget them .. . BUT, 


ANOTHER SIGN OF GREATER INDUSTRIAL 





SAFETY 
























NBRA 


SELF-LOCKING 


HOLLOW SET SCREWS 
with the Knurled Points 


PREVENT ACCIDENTS 


and Machinery Breakdowns 


caused by ordinary set- renner 


screws working loose 


a 


Accidents do cost you money ... and knock the 
spots out of production schedules as well. So, 
why risk the trouble that can be caused by ordinary 
set screws working loose. Standardize on “Unbrako” 
Self-Lockers. You simply tighten them up in the 
normal way and the ingenious knurling around 
the cup points takes a grip that won’t be broken 





they can be easily removed with an ordinary hex 
bar-wrench and re-used over and over again. 


Write today for samples and complete details. 
Test them yourself ...we know you'll be satisfied 
as are the many other users in all types of industry. 





Also ask us about the Self-Locking Square Head 


Fig. 1641 
Set Screw. It has the same advantages. Pat. Applied For 


STANDARD Pressep STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT mat 6 ST. Louis 

INDIANAPOLIS SAN FRANCISCO 
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MAC-ITS Save on Production, 


Maintenance and Design! 


Stronger, more accurate screws can end 
many tie-ups—save labor and replace- 
ments—and cut costs all along the line 
when your designs take advantage of 
their greater strength. 





Mac-its give you all these savings in 16 
standard items. For complete details, 
call your Mac-it distributor or write today 
for your copy of Catalog 38, listing the 
only complete line of heat-treated, alloy 
steel screws! 





THE STRONG, CARLISLE ~-& HAMMOND COMPANY 
1392 West Third St., Cleveland: Ohio 








ERRINGTON 
STAPLETON, STATEN ISLAND, N. Y. 


MULTIPLE HEADS 


Fixed-Center 
Auto-Reverse 
Multiple 
Tapping Heads 








Super-Sensitive 
Fixed -Center 
Multiple 
Drilling Heads 
























ACCURACY—PRECISION 
All WATERBURY STEEL BALLS are of uniform hard- 
ness which extends to the center of each ball. Made 
of high carbon chrome alloy steel highly finished. 
All Parts 
ps WATERBURY 
to Insure = 
P 7 EB 
ressure ADJUSTABLE Ss Ee FE L B A |= iL Ss 
Lubrication 
MULTIPLE HIGH CARBON, CHROME ALLOY STEEL, BRONZE, MONEL 
and METAL, STAINLESS STEEL BALLS, STANDARD OR 
Ricid SPINDLE SPECIAL SIZES. WRITE FOR COMPLETE INFORMATION. 
igi 
DRILLING THE WATERBURY STEEL BALL CO., INC. 
Support of Poughkeepsie, New York 
Adjustable HEAD Factory: Waterbury, Conn. 
Spindles 
VNUNGUUOOOUDSOOOUOOOOUEDOOOREEOROREDSGEGSELEDENUEEDONNGUOUCUOOOOOUUUOOOOOOUSUSUOOOOEONONERUGUENOEOOUNOUOUOOUONOCUOOOUOONOONCOOCEDOROSEREOEROROREoOCEOOROOEONOROOEE Ts 
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CENTRIFUGAL COOLANT PUMPS 





TRADE MAS‘ 














FULFLO 


REG U.S Pat OFF 





Handle 
Abrasive-loaded Coolant 
Safely- Economically 





Horizontal Type FHM 





Vertical Type FVM 

These newly designed coolant pumps can be depended on to 
; DIITITTI — provide an abundant supply of coolant at all times and for all 
o» _ S FRRARA Ms requirements—at low power and maintenance costs. They are 
completely protected against wear from handling chips or abra- 
sive material. 








Sorrrrrrecxsd 


Design features a pump shaft without packing and a free- 
floating impeller driven by a short motor shaft extension. A 
patented seal on pump shaft housing protects motor shaft from 





“FULFLO” 


NON-CHATTERING wear. 
| BY-PASS PISTON TYPE Throttling .of coolant can be effected safely with motor and 
“+ RELIEF VALVE pump in operation. 
For use on hydraulic systems requiring maintenance of Equipped with “HP Ball Bearing Splash Proof Motors. 
— —— Cylindrical A Bye ty Capacity: 30 G.P.M. at 1725 r.p.m.; available for mounting in 


a shearing manner giving non-chattering operation. any convenient position. 
Available in pipe sizes from %” to 12” for pressures 


2S cuit ae,  nha Write for complete detailed information. 


THE FULFLO' SPECIALTIES Sap aeac. 


BLANCHESTER, OHIO 











COLD-DRAWN 




















ALL-INCLUSIVE COLD-FORMING 





For peak-stress duty in modern machinery, hollow 
screws must be cold-formed by one process or another, and 
the name of the process means little except as your assur- 
ance of expertenced technique and dependable product. 

Allen cold-drawing and pressure-forming has been 
developed thru 29 years of specializing on hollow screws, 
and the result of this experienced cold- forming is never 
in doubt to the users of hollow screws. The product is 
perfectly uniform; uniformly perfect. 

The original Allen patented processes have been 
progressively utilized in cold-forming of Cap Screws, to 
make the microscopic fibres of steel follow the contour 
of the screw head in an unbroken flow, preliminary to 

cold-drawing the socket. 

The original cold-drawing has become all-inclusive 
cold-forming, from point of screw to top of head! 


THE ALLEN 
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“MIDWEST” in THE NAVY 


Midwest Hi-Speed End Mills are doing depend- 
able jobs on heavy milling operations at Brooklyn 
Navy Yard. They live up to their reputation for 
satisfactory performance under the customary high 
speeds and feeds of modern milling machines. In 
the view shown a 142” “MIDWEST” END MILL 
in a Die Sinker is at work on a drop hammer die 
of Hartterm air-hardening die steel. 


MIDWEST 
END MILL 
LINE 


includes single-eni 

and double-end HY- 

Helix (Fast Spiral) 

types, right and left 

hand cuts, with 

straight or taper 

shanks (either B. & 

S. or Morse taper:;) 

—Shell and others, iit 

of high speed stee!. ; Send for 


Above illustration shows 114” high speed MIDWEST End Mill your co 


on P & W Die Sinker, in tool shop at Brooklyn Navy Yard BULLETIN 16B 


TOOL & MFG. CO. 
2345 W. JEFFERSON AVE. 
DETROIT, MICH. 


During the Nation’s greatest expan- 
sion program, now underway, Brook- 
lyn has been assigned the work of 
building and repairing naval vessels, 
building Diesels, and manufacturing 
a wide variety of ordnance. We are 
proud that STANDARD Grinders have 
a part in this program. 

Standard Grinders withstand heavy thrusts while grinding at 
Illustrations show a Standard Verti- any angle, from horizontal to vertical—on boring mills, lathes, 
cal Angle Plate Grinder on boring planers, milling machines. Heavy thrust bearings guard 
mill re-machining the bore of a against end thrust. Oil chambers so built as to prevent oil 
forged propeller shaft coupling in leakage. 1 hp. to 15 hp.; 1200, 1800, or 3600 r.p.m. Available 
shop at Brooklyn Navy Yard. with or without feeds. 


ON Planer Phe Standard Electrical Tool Company, Cincinnati, Ohio 
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Slocomb micrometer 
checking 142" Steel 
Forging being machined 
at Brooklyn Navy Yard. 


Testing a gear blank ot 
Pratt & Whitney air- 
craft plant with a 
Slocomb micrometer. 


SLOCOMB MICROMETERS 


check tolerances for mobilized 





0 a i ae 





"SF. SLOCOMS CO, ll 
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ALCS LOYL 

Aircraft Production and Navy Requirements 
Demand Sustained Precision of Parts 


The use of American Swiss Files in the Pratt & 
Whitney Aircraft plant and in the Brooklyn Navy 
Yard are evidence that these shops recognize 
the fact that the better the tool, the better and 
faster a good man can work. 

In every branch of the metal-working industry 
American Swiss Files are known for their long 
life and low filing costs. 

With more than 2500 regular shapes, cuts and 
sizes available from which to choose, you, too, 
can be certain of selecting the ones best suited 
to your work. 

American Swiss Pattern Files are the only type 
we manufacture. 

Send for catalog and price list. 

Buy from the Distributor. 





Filing the edges of a small part for use on airplane motors—an 
operation in the Pratt & Whitney Aircraft plant calling for careful, 


precise work—the kind of work for which American Swiss Files are 5 . s 
smirably sulted American Swiss File and Tool Co. 


Elizabeth, New Jersey 





Swiss Pattern Files are 
made in the 
United States of America 

















American Swiss Files are being 
used by this toolmaker in the 
Brooklyn Navy Yard for filing a 
forming tool for valve discs for 
war vessels. 
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OF CARBOLOY COMPA 


5 - 
We announce the opening of,our new factory and general a 
yo 


— 


~ 


offices at Detroit, Michigan, combining all research, manu- 

















facturing and general administrative units formerly located 
. ° . The Mark of CARBOLOT 
at Cleveland, Detroit, and Stamford, Connecticut. wee.u.8.rat.ore, 
These new facilities represent an investment made to meet certain require- 
ments that we feel are vital to the sound growth of this industry. They pro- 
vide for the development of a progressively higher order of economy—and 


initiate a program that should result in a more comprehensive use of cemented 





carbides throughout industry. 
This new plant, embodying existing facilities for producing approximately 


10 times the present amount of cemented carbide currently consumed by 
: industry, with ample reserve space, is not only the largest source of cemented 
carbide in this country, it is a promise of far greater benefits to industry in 


Tee Makos RBS 


the future than have been possible in the past. 


CARBOLOY COMPANY, Inc. 


DETROIT, MICHIGAN 


CHICAGO ¢« CLEVELAND ¢ PITTSBURGH « NEWARK « PHILADELPHIA + WORCESTER, MASS. 


Vince ta RE 





ie rg 
geht 
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(A complete descriptive brochure available for executives on request.) 
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Small Tools are Tested 
at Springfield Arsenal 


@ Two “ROCKWELL” Hardness Testers are 
used in the Hill Shop of the Springfield 
Arsenal for testing small tools made in this 
plant: 

Other fabricating shops in eo War ~— 
Navy Departments make extensive use 0 
“ROCKWELL” machines for testing brass 
and other non-ferrous metals in sheet, tube 
and various forms. 


Thousands of “ROCKWELL” Hardness 


Testers throughout all branches of the i 
working industry are in daily use—in whe 
rooms, heat treating departments, shops a 

laboratories. Practical experience as 
proved the advantages and merits of these 
precision instruments. 


Wacol. 


MECHANICAL INSTRUMENT CO. 


746 East 143rd Street, New York, N.Y. 



















For 
DRILL 
PRESS 


With and Without Jig Attachments. 
Jaws 6”, 9” and 12” Long 
Often used on Miller, Shaper, Planer 


— 
Fig. 3. V-Jaw for Round Work 


ins: ae 

Fig. 2 
Attachments mean much Without Jig 
drilling — small Jig cost. Attachments 

DRILL 
: or High Speed Drilling Attachment 
Drives Small Drills up to Proper Speed 
INCREASE THE SPEED 3 TIMES 

Suits Straight or Taper Shank Drills up 
to i” with Speeds to 3,000 R.P.M. For 

use in Drillers from 20’ to largest Radial. 


KNURL HOLDER 


For Turret Lathes 
Operates like screw Die 
Adjustable to any size 

within its capacity. 
TWO SIZES--TWO STYLES 


Straight Cut Knurls in 
i Produce 


ivi Lu 
all Suatett Knurling. 
Send for Circulars 


73 Willard Ave., 
“7 PROVIDENCE, R.1. 












Shank 
Lugs made to 
suit turret 


_ THE GRAHAM MFG. CO 


Swivel 























A SAFE WRENCH 


For Use In Perilous Positions 





The FAVORITE Reversible Ratchet Wrench 


Has a head that completely surrounds and covers the 
nut; the bolt passes clear through the head. These 


features are more appreciated than ever when working 
in dangerous places. 


Consult your jobber, or write for full information. 


GREENE, TWEED & CO. 


Sole Manufacturers 
101 Park Ave. New York, N. Y. 
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Armament Orders Call For Efficient Tools . . . 

































BE PREPARED - - Modernize Now! 


IN your own interest, be familiar with the best available metal-cutting tools, and 
start your modernization program, well in advance of the actual need. Don’t wait 
until your firm receives its armament assignment. Also, in your own interest, 
begin with an examination of the O K System—the preferred equipment in an 
important percent of the progressive metal-working shops of the country. 


Detail of Blade Adjustment 


O K Inserted-Blade Metal-Cutting Tools meet the 
most exacting requirements of the manufacture of 
defense equipment. They promote speed and econ- 
omy along with the utmost accuracy. In the multiple 
cutters, above, the blades are driven into serrated 
mating slots in the body. There they lock auto- 
matically and positively, without the use of wedges, 
pins or set-screws—yet are instantly adjustable 
in line of wear. The Single-Point Tools embody 
various locking designs. Shown at the right are 
Series 2000, in which the bits are held in mated 
serrations, and Series 0-200, in which round- 
shank bits are locked in a drop seat. Others 
may be seen in the latest O K catalog, sent 
on request. 


In all O K Tools, the bodies are of 
chrome nickel steel, forged ard heat 
treated for maximum strength. The 
blades and bits are supplied in high- 
speed steel, Stellite, and Super-Cobalt 
steel, and with special carbide tips. 


Complete Catalog 
and estimates 
on request 


Our representative will, without ob- 
ligation, be glad to call and explain 
the O K System, and help you in 
any way you may wish in prepar- 
ing for your part in the country’s 
armament production. 


a 


PRODUCTS OF THE OK TOOL CO., SHELTON, CONN., U.S.A. 


INSERTED -BLADE METAL CUTTING 





TOOL SYSTEM 
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Close-up of the operation in 
the larger picture at the left. 


Barber - Colman Combination 
Sharpening Machine, sharp- 
ening a Barber-Colman High 
Speed Cutter in the toolroom 
of Springfield Arsenal's Water 
Plant. A duplicate machine in- 
stalled at the Hill Plant as well. 





PRODUCTS 


| 


HOBS, HOBBING 


NOE HIGHER PRODUCTIVE SPEED, 
GREATER ACCURACY, BETTER 
DESIGN, CAUTIOUS FOREHAND- 
EDNESS—ELEMENTS IN THE 
MOVEMENT TO STIFFEN THE 
NATION AND MAKE PEACE 
SECURE THROUGH READINESS 
TO “GO OVER THE TOP.” 


BARBER-COLMAN 


MACHINES, 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 





EE OE, On ™— ere 
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|ARMY 


GIRDS FOR PEACE a# Springfield 


Never before in the whole history of America's 















Military Might has technical development been so 
important as at this moment, when the best of the 
world’s engineering brains are applying themselves 
to military and naval betterment. It is significant 
that Barber-Colman precision machine tools do so 


much of the important work and are being installed 








in constantly increasing numbers. Descriptive 


printed matter that discusses Barber - Colman tools 





in detail await your request. Send for it today. 











Serrating the end of a gun barrel 
on a Barber-Colman Type A 
Hobbing Machine, at the Water 
Plant of Springfield Arsenal. 





enenal Offi Plant 
C O Mi PA N Y ROCKFORD, ILL, U.S. A. 
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Yo National Defense LLL TO ITY: 
tA Ufetter than its Parts . 


THAT IS WHY THIS PAIR 
OF HAMILTON-MUEHLMATT 
MACHINES IS NEEDED BY 
LEADING PARTS MAKERS! 


Manufacturers of aerial cameras, deisel en- 
gines, airplane parts and instruments, gyro- 
scope equipment and other allied armament 
products find these machines indispensable for 
drilling and tapping the smallest holes with 


speed and accuracy. 


Government arsenals, aircraft shops and tor- 
pedo stations have found that Hamilton-Muehl- 
matt Super-Sensitive Drilling and Tapping Ma- 
chines solve their most difficult drilling and 
tapping problems in an entirely satisfactory 


manner. 


If you have holes to drill within a range of 
.004” to 4%", or tapping from the smallest and 
finest threads to 10-32—and are interested in 
the elimination of drill and tap breakage— 
write us for complete information. 


THE WORLD'S STANDARD 


TIVE DRILLING AND TAPPING EQUIPMENT! 


A. MUEHLMATT DIV. 


Ye 


THE HAMILTON TOOL CO. 


HAMILTON. 


OHIO. 











MAUSER PRESENTS | 


Two Precision Tools in One! 


By merely adding base and scriber, 
this vernier caliper becomes a height 
gage. A tool priced within your 
reach. Every toolmaker should have 
one. Every toolroom needs several. 


SERVICE: Using this tool as a vernier caliper you can measure 
inside, outside, root, in 1/1000”, in 1/128”; as a height gage for 
laying-out, scribing, etc., up to 7, 9 or Il inches. YOU CAN- 
NOT DUPLICATE THIS VALUE. 


COMPARE—Mauser tools are guaranteed for accuracy, glass- 
hard on measuring surfaces, lapped flat to optical finish. Sent 
anywhere in U. S. A. on 10 days money-back trial. INSIST ON 
MAUSER AT YOUR DEALER. If he cannot supply you, write us. 
MAUSER COMBINED HEIGHT GAGE AND VERNIER CALIPER 
SHOWN ABOVE 
Mode! number 
Measuring capacity 
Verniers giving readin 
—also knife edge po $19.25 $21.50 $25.50 
DEALERS: Mauser precision tools are in daily use in shops from 
coast to coast. A complete line priced from $4.25 to $27.50. 
Hundreds in Py territory are waiting for these tools. WRITE 
FOR DEALERS' TERMS. 


Please ask for 15 page catalog showing 30 other models. 
GEORGE SCHERR COMPANY = (24s4FAvere st. 


NEW YORK, N. Y. 
Complete stock at: 


Chicago Office: 565 W. Washington Blvd. @ Detroit Office: 2842 W. Grand Blvd. 


613R 614R 6GI5R 
di ” 11” 

















McGRAW-HILL 


DIRECT 


As business paper 
over fifty ears, 
uniquely 
authoritative 


MAIL 


for handy reference folder 
Reasons y"’ w 
are built and maintained. 


@ What Fields Do You Want To Reach 


Bus & Eines Railways 
us 
Civil Engineering and Construction 


al sania 
Metal Working Industries 
Process Industries 
Textile Industries 


Administrative Executives 
Electrical Dealers & Wholesalers 
Mill Supply Houses 
Power Services 
Product Engineering & Design 
Production and Maintenance 
Radio Dealers & Wholesalers 
Radio Engineering & Design 


For further detcils, selections from above basic 
classifications, counts, prices, etc., or estimates or 
special lists . . .- any representative or 
write to 


Ss 
(eg TiCT MAIL DIVISION... 
Kegs McGRAW-HILL PUBLISHING CO. 
— , NEW YORK, MY 


330 W. 42nd STREET 


Complete lists covering industry's major markets 
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Right in the Lead 


Whether your threading be garden hose nozzles or sheils; tractor 
parts or aeroplane parts; parts for row boats or parts for battle- 
ships; you'll find Geometric Tools and Geometric Chasers right in 
the lead. 


To-day the talk is of weapons for defense. The picture below 
shows a Geometric Die Head in the shops of the Brooklyn Navy 
Yard where it is proving its ability to maintain the fast pace 
demanded for economically produced, accurate threads. 


This is but one of the thousands of Geometric Tools being 
employed for national defense, either in the shops of the Navy 
Yards or Arsenals or in private shops on government work. 


Can we show you how Geometric Tools can be used to produce 
your threads better and at lower costs? 


A Geometric Die Head cutting |” 
threads on drop forged steel valve 
"parts at a spindle speed of 38 
R.P.M. on a turret lathe in the 
Brooklyn Navy Yard. 














Geometric Products 


Self Opening Die Heads 
Solid Adjustable Die Heads 
Taper Cutting Die Heads 








Coll ing T 
THE GEOMETRIC TOOL COMPANY “Solid Adjustable Taps 
Receding Chaser T 
NEW HAVEN, CONN. ‘Prediliiek Threntiee 
Machines 














Specialists in tools for producing screw threads since 1895 
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spt wher ¥ cobs ER cHuck* the world's largest 


producers of 


DRILL CHUCKS 


THE JACOBS MANUFACTURING COMPANY 


HARTFORD efor BF Pomertenthe 
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HOLD THAT Pap> 


Ge, 
ee 


‘ ay: 
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Find quick solution in the CUSHMAN ENGINEERING DEPARTMENT 





Many leading plants throughout the country regularly call upon The Cushman 
Engineering Department for help in the solution of special production problems, 
where extreme accuracy of machining is essential, but where competition demands 
highly efficient production. 

In the above illustration, for example, special steel body 2-jaw chucks were de- 
veloped for a production machine in a large manufacturing plant. Here four chucks 
are mounted on an indexing carrier to bring the work pieces to each station — the 
chucking and releasing are accomplished by built-in power equipment and each 
chuck is dust proof to provide long service life. 

The extreme accuracy of the chucks themselves plus automatic power operation, 
cut production time on this job to a minimum while producing work of high and 
consistent quality. 

On your next Special Chucking Problem consult The Cushman Engineering 
Department — the more difficult the problem the more valuable they can be to you. 


The Cushman Chuck Company, Hartford, Conn. 
CHUCKING 


ae world shandawil for PRECISION ENGINEERS 


Since l862 
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on .50 cal. barrels 


That final, all-important operation—that 
tricky smoothing of the inside of the 
barrel, to ease and hasten the bullet on 
its way—that is the function of the 
Schauer type NA2B Ideal Speed Lathe, 
shown here at the Hill Shop of the 
famous arsenal. 


These simple, effective little machines, 
used for lapping, finishing and polishing 
small parts, are described fully in circular 
380. Write for it. 





SPRINGFIELD 
ARSENAL saves 





MACHINE CO. 


2066 Reading Rd., 
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Cincinnati, Ohio 





WALKER 


MAGNETIC CHUCKS 


A High Production 
Cost Cutter 


Powerful, Rigid and Ac- 
curate. Quick adjustments. 
Handles a wide range of 
work. Set-up time reduced 
to a minimum through use 
of Walker Rotary Magnetic 
Chuck, which is automati- 
cally magnetized and de- 
magnetized. Illustration 
shows Type D-B Capacity, 
work up to 12” diameter, 



















4” high, under a _ new 
grinding wheel. 

2 
Write for details of this 


and other Walker Products. 


0.8.WALKER CO..INC. 


WORCESTER, MASS. 














| 
| 
| 
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SUB-PRESS 
DIES 





Arch Type 


Unless otherwise specified, are fitted to cylin- 
drical sub-presses as illustrated. They are made 
either plain, compound, or tandem as the nature 
of the part requires or the customer requests. 
Our forty years of successful operation has 
given us the experience and data necessary to 
produce satisfactory results. Send your samples 
and drawings for suggestions and prices 


WALTHAM CYLINDRICAL SUB-PRESSES 
may be procured without dies. Nine sizes in 
both arch and overhang types are kept in stock. 

Ask for folder giving dimensions and prices. 
WALTHAM MACHINE WORKS 
HIGH STREET WALTHAM, MASS. 
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milling machine 
head in the Brook- 
lyn Nav 


speed is provided 
used in machin- 


ing holes in a 
catch plate or 


Yard 
orrect 


4° cutter 











does its bit for Uncle Sam— 


Y providing the proper speeds for high- 

est efficiency in boring, drilling and 
milling, the DALRAE MIDGET MILL is a 
big help in assuring accuracy, speed and 
low cost on work assigned to it at the 
Brooklyn Navy Yard. 


By using its screw feed, the Midget Mill 
will handle the boring of smooth holes to 
close precision limits. A new "Thou-Meter™ 
—accurate to +.00025—for depth of 











DALRAE Qt] Bae ass 
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bore enables working to exact depths 
without interrupting work. 


The DALRAE MiDGET MILL—for boring 
milling and drilling—can be fitted easily to 
the overarm of any milling machine. Only 
one set-up is required for any compound 
angle. 


Get all the facts today by writing for the 
new DALRAE Booklet. 


CUSE 
YORK 


U 
0 
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ACCURATE AND QUIET PERFORMANCE 























SIDNEY LATHES 


8-12-16 SPEED CHANGES 
14” TO 36” SWING 




















1. Note the Headstock Construction. More tooth contact with continuous tooth her- 
ringbone gears—and greater strength, smoother action, and end thrust eliminated 
through the opposite helix angle. Sixteen spindle speeds in geometric progression. 
Alloy steel forgings for gears—hardened—teeth lapped under pressure. 


2. Note Internal Tooth Gear Clutch Construction. Internal and external teeth are 
cut on gear shapers with the same accuracy accorded transmission gears. Design 
reduces backlash to a minimum. Splined shafts and alternating relief on clutch teeth 
assure easy engagement. 

3. Note Bed Construction. Four walls, with cross girts at 12” intervals. Scientifically 
resists deflections and twisting strains. Note generous area of outside V ways, inside 
V way and flat way for control of accurate head and tailstock alignment. 

Sidney Lathes are truly designed for ACCURATE PERFORMANCE! FULL particu- 
lars in newly published Bulletin. 


SIDNEY MACHINE TOOL CO., SIDNEY, OHIO 








“~ 





UNCOMPROMISING ACCURACY 
Demanded by the Army... 
--- Assured by Sellers 





.-- This Sellers 
5-in. Horizontal 
Boring, Milling 
and Drilling Ma- 
chine in opera- 
tion machining 
a welded top car- 
riage assembly 
for a 3-in. anti- 
aireraft gun at 
York Safe & Lock 
Co., York, Pa. 
























- + Sellers 
a flateaut 
} Floor Type 


Horizontal ORE flexible control, more accurate work, 


Boring. 


——— heavier cuts, increased production capacity, 
seeerae. greater adaptability ...all these are inherent 
characteristics of Sellers Horizontal Boring, 
Milling and Drilling Machine — made possible by 
sueh features as the Sellers Unit Head, combining 
motor and spindle in one unit with centralized 
eontrols, the heavy-duty Sellers Bed and the 
sturdy box-section construction of the Sellers 
Column, Saddle and Table. Write today for infor- 


mation about Sellers complete line of machine tools. 











LLIAM SELLERS & COMPANY. Ine. 
: Philadelphia, Pa. 

















HENDEY LATHES 


IN THE TOOL ROOM OF THE SPRINGFIELD ARMORY 


These new 12” x 30° HENDEY PRECISION GEARED HEAD 
LATHES—just set up at the time the photograph was taken—will 
be used in turning out the fine quality tool work for which Hendey 
machines have been universally known over a period of many years. 


Regardless of the requirements—whether for toolroom or production 
—for military, naval or industrial service—Hendey Lathes and Shapers 
can be depended on for more and better work at lower cost. There are 
types and sizes for your needs, fully described in bulletins available 
on request. crm 


THE HENDEY MACHINE COMPANY 
TORRINGTON, CONN... U. S.A. 
BOSTON NEW YORK ROCHESTER DETROIT CHICAGO 
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WiNtS TREND 


SFT BY 


ELA RD IN GIB, 


Extensive use of Hardinge Preéision Lathes, 
Screw Machines and Milling Machines by various 
U. S. Government Departments is indicative of the 
acceptance of Hardinge logic that Small Machines 
should be used for Small Work. 

Investigate the possibility of these machines on 
your work. Hardinge offers you the means of 
attaining new standards for accuracy, speed and | 
finer results on small precision work. 


U. S. Government Departments Which Purchased 
Hardinge Machine Tools in 1937, 1938, 1939. 


DEPARTMENT OF COMMERCE NAVY DEPARTMENT 


Bureau of Census, Washington, me Ge win ts Fleet Air Base, Coco Solo, Se 2 .. . ie 
Bureau of Air Commerce, Washington, D. C. Air Station, Anacostia, D. C. . . . Naval Alr 

- National Advisory Committee for Aero- Station, Pensacola, Fla. . . . Naval Aircraft 
nautics, Langley Field, Va. Factory, Philadelphia, Pa. . . . Naval Gun Fac- 


tory, Alexandria, Va. . . . U. S. Navy Yard, 
WAR DEPARTMENT Washington, D. C. . . . Naval Research Labora- 


Fairfield Air Depot, Osborn, Ohio . . . Fort tory, Bellevue, Anacostia, D. C. . . . Naval 
Sam Houston, San Antonio, Texas . . . Frank- 
ford Arsenal, Frankford, Pa. . . . Hawaiian 
Ordnance Department, Honolulu, T.H. . . . Alr 

Depot, Sacramento, Cal. . . . Wright Field, FOR SHIPBOARD USE 

Wright, Ohio . . . Springfield Armory, Spring- U.S.S. DOBBIN . . . U.S.S. HOLLAND... 
field, Mass. U.S.S. DIXIE . . . U.S.S. PRAIRIE. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


CHICAGO - NEW YORK .- PHILADELPHIA - DETROIT - HARTFORD 


Torpedo Station, Keyport, Wash. 
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BUILT INTO 


BARDONS & OLIVER 


| No.5 aud No.7 
-_— a = = UNIVERSAL 
j SETI | TURRET LATHES 


is essential for 
Interchangeable Manufacturing 


i 


r 
~ 
~ 
7" a 








In high production industries where interchange- 
ability of parts is a vital necessity, the original 
accuracy of a Turret Lathe must be maintained. 


THE HARDENED ALLOY STEEL WEAR 
PLATES on the bottom of the turret slide riding 
on similar wear plates in the saddle insure durable 
alignment between turret holes and spindle center, 


THE HARDENED STEEL BED WAYS present 
three hard wear-resisting surfaces unbroken by holding down screws 
or pins. The tongue and groove construction together with alloy 
steel studs anchor the ways rigidly and permanently to the bed. 


THE THIRD WAY in combination with a hardened and ground 
steel gib underneath the rear bed way lends increased rigidity 
to the cross slide and greatly decreases the effort required to 
traverse the carriage on the bed. 


We build a complete line of ram type turret lathes. 








One of a series of ad- 
vertisements featur- 
ing recent develop- 
ments in Bardons & 
Oliver Turret Lathes. 





Write for your 
copy of this 
circular. 


BARDONS ¢& OLIVER Enc. 


1133 W.9TH ST e « - CLEVELAND, OHIO 
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SOUTH BEND 
LATHES 


A Modern Lathe at a Moderate Price 


For more than thirty years South Bend Lathes have been 
giving efficient, dependable service in the tool rooms and 
production departments of America’s leading industries. 
Modern in every respect, capable of the most exacting 
precision machine work, they represent the maximum lathe 


- : : alue per dollar of cost. 
9-inch 1” Collet Capacity Underneath * ’ 
: Pal Manufactured in 9”, 11”, 13”, 1414” and 16” swing; 3’ to 
Motor Drive  eecctaanessa Bench Lathe 12’ bed lengths; Quick Change Gear and Standard Change 
Gear types; Countershaft and Motor Drive. Write for a 
copy of General Catalog No. 98. 


Immediate Delivery can be made on popular sizes 
from dealer display stocks in principal cities, a few of which 
are listed below. Write for name of dealer nearest you. 


DEALERS IN PRINCIPAL CITIES 
Boston—MacKenzie Mach. C 
Chicago—cC. B. Burns I 


Detroit 

Los Angeles les & D >s 
Milwaukee—W. A. Vi ell Ma } 
Newark—!. R. Edwards Mact 
New York—A. C. Colby Mact 
Philadelphia—W. B. Rapr Ma } 
Pittsburgh—Tranter Mig. C 
Providence—G. T. Reynolds s 
San Francisco—Moore Mach. Cx 


13” x 5’ Underneath Motor Drive 
Tool Room Lathe 


























‘SOUTH BEND LATHE WORKS @ 


. — 229 EAST MADISON STREET SBEND) | 
Lathe Builders Since 19O6 SOUTH BEND, INDIANA, U.S.A. Sas 





‘(A , »y New INTEGRAL DRIVE 
GLK , Pr Benca L 
poses £N ECISION BeNcH LATHES 


incorporate our patented built-in V belt Drive ¢ Compact, Smooth, Powerful @ 
Any split speed in a wide range at the turn of the hand-wheel in front @ 
Lever operates quick-acting Clutch and Brake e Stark time-tried double-taper 
bearings in Standard Model e Anti-friction bearings in High Speed Model, 
for manufacturing @ Both Models furnished in either 4%” or 1” collet capacity 
e@ With all the old Stark accuracy and stamina @ Prices comparable to other 
lathes with SEPARATE, sometimes complicated, Drives @ Write for Bulletin J. 


STARK TOOL COMPANY, Waltham, Mass. 


@ Originators of the American Bench Lathe @ 





‘eo 


T TIS = j Material: . . . « » Cast lron Die Shoes 
0) = P J - Stock Remove! . . .020" from each side 

Ps bow é Previous Time . . 30 min. each (on shaper) 

HIGH-PQWERED Present Time t ‘ . 6 minutes each 





| 
Time Saving 
PRECISION SURFACE GRINDER 





Direct SAVINGS 
that add to PROFIT 


Advantages gained by installing a Mat- 

tison Surface Grinder result in lower 

costs, closer accuracy, speedier produc- 

tion and a fine finish. Operating sta- 

tistics from many users prove that this 

machine returns dividends enough to is is ocala 

offset the original investment in a Stock Removal 010" from each side 
. Previous Time 6 minutes each 

short time. 


Present Time: 3 minutes each 


Time Saving: . : ; 50% 





MATTISON MACHINE WORKS —ROCKFORD, ILLINOIS 
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BOYE & EMMES 
LATHES Sa 


@ America's best defense is a combination of two 
factors: the establishment of adequate armament re- 
serves ... plus the equipment necessary for precision 
production of additional war machinery under emer- 
gency pressure. A large percentage of this protective 
preparation will depend—even more than it has in the 
past—on the speed and accuracy of metal working 
tools such as /athes. 

For nearly half a century, the Boye & Emmes Machine 
Tool Company (formerly Schumaker & Boye) has spe- 


cialized in the design and construction of precision 
lathes. They have met the toughest competition in 
military as well as civil fields. In fact, the Boye & 
Emmes Line is a veteran of both the Spanish-American 
and World Wars . . . for they have seen service in 
American arsenals for forty-five years! 

That long and varied experience has completely fitted 
Boye & Emmes to help the metal working industry con- 
tribute to America's present need for strength and 
security! 


Write today for further details. 





JUDGE BORE MICROFINISH 


a 


—_ 


ee Le ' 

— 
A lustrous metal surface is always im- sufficient volume stock removal to 
pressive to look at, but smoothness, to eliminate dimensional errors and 
be effective, must be combined with 1 / deformed surface metal throughout 
re bb aat-bat-sCobated Mo lelelbbdeloh mmo bate Met sl-(-salel-Mehi the bore. 


deformed metal structure. LPS tb 20) am bab dob saatot oleh aM ol-acobbabbale man co) 


aa roduct. 
be Cob al to MB \) Oteh doh Sbatt-JaMBt-Edal- Mob al-MM o} deletst 1) tte me 


Bab Cod aWMorobatsde) (MUO MM dal-t-1-ME Zeta let oJ(-\- Mo balc Met MR al- ME tobaat= SAFET Y — Microfinish Je Cobabbate Molebatsatohehi\-Mele} acts 
so baat MB ob cele hlel Mo bal mle (-\opd:1-Me} M-Saaleloldatal-\\-Mel-\3h7-1c MM bal plete safety of finish machine processing for expen- 
| oXob <1 Mab tame (-Sal-b dott 1M oleh daMb colt batebal- | Mebale Mts debe) atsal sc P Si, Mobb iob dob da ot als Meh debate balel- MR clobat Mob ats Mb t-Met(-1o ME et) 


consistently within uniform tolerances, and provides fe AbD Cod <1.) SU Cok 71-1 ol ol-t Mb oat -19 alole 


MICROMATIC HONE CORPORATION 


7401 Dubois Street Detroit, Michigan 
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DIAMETER 


grinding in one setting 


This master connecting rod for a radial aeroplane engine is ground on the 
flange face, the hub diameter, and the connecting radius at the same setting 
on a Model A-3-16" Rotary Surface Grinder. 


The chuck spindle is mounted, top and bottom, in selected, precision, double- 
row. preloaded ball bearings. This rigid construction, with a micrometer 
screw stop to the forward movement of the wheel slide, insures accuracy in 
diameter grinding. 


Arter Rotary Surface Grinders, in various diametrical capacities up to 30,” 
are extremely popular in this aeroplane engine plant. Full advantage is 
taken of their great vertical capacity and swing. 


ARTE GRINDING MACHINE Co. 
WORCESTER, MASS., U.S.A. 
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IT STARTED IN 
THE AIRCRAFT INDUSTRY 


WITH CYLINDER STUDS 


Now grinding is top ranking production 


method for generating threaded parts 


OW can we put better, stronger threads 

on our highly stressed cylinder studs? 
That was the cry of the aircraft in- 
dustry only a few years ago. They had 
already reached the absolute limit of ac- 
curacy and dependability in generating 
threaded sections by the old methods. 
The answer was thread grinding! With 
the introduction of accurate and efficient 
machines in 1935, it became possible for the 
first time to generate cylinder stud screw 
threads from the blank by grinding...on a 
production basis. Previous to this, thread 
grinding had been an obscure process used 


only for the correction of screw threads. 





ve 


Thread grinding provides the accurate size and per- 
fect finish necessary for the high factor of safety 
required in aircraft engine parts such as these 
rocker arm bolts. 


The result of grinding the cylinder stud 
threads was a vast improvement in accu- 
racy and dependability ... at a surprisingly 
low cost. The new method was so sensa- 
tionally successful that its use was soon 
extended by aircraft manufacturers to 
practically all threads on external surfaces, 
and to internal surfaces where size would 
permit. 


poo 











Clutch barrels and related parts are ground to 
meet requirements for extreme accuracy. 


Manufacturers in other fields were not 
slow to fall in line. They have eagerly 
adopted thread grinding and made it one 
of the top ranking production methods for 
generating threads of all kinds...in a 
wide variety of materials... for almost 
every conceivable purpose. 





Grinding was used to make this tapered plug gauge 
for internal pipe threads. 


Thread grinding has many 
advantages 


No wonder thread grinding was enthusi- 
astically received. It gives a highly accu- 
rate thread section, with a smoother, better 
finish and appearance. The thread is 
stronger and more dependable. There is 
almost a complete absence of checks and 
cracks. And because the grinding is done 
after heat treating, the threads are unusu- 
ally hard and wear resistant. 

These advantages are gained with no sac- 
rifice in economy. Production is rapid 
and the cost low. For a given degree of 
accuracy, many thread pitches may be pro- 
duced from the blank in a fraction of the 
time required to mill or turn the same 
threads. No special skill or experience is 
required by the operator. 


Any material can be threaded 
by grinding 


Any material, metallic or non-metallic, 
which can be ground can also be threaded 
by means of special thread grinding wheels 
and thread grinding machines. The ad- 
vantages of the process are particularly 
outstanding on the threading of corrosion, 
heat and abrasion resisting alloy steels; 





Thread grinding is simple. Accurate results are 


secured without experienced operators. 


and on those materials with abrasive quali- 
ties like hard rubber, hard fibre, hard 
baked carbon, and moulding compounds 
(especially those containing fillers like 
mica dust). 


Correct grinding wheels necessary 
for best results 


As in all precision grinding, the use of the 
right wheel is of paramount importance in 
thread grinding. Even before the appear- 
ance on the market of thread grinding ma- 
chines for production work, Carborundum 
had discovered and introduced the modern 
types of specially bonded thread grinding 
wheels. This availability of suitable wheels 
had a great deal to do with the immediate 
success of thread grinding on a produc- 
tion basis. 

Adequate stocks of uniform, high-quality 
Carborundum-made thread grinding wheels 
are carried at all times, to meet every 
thread grinding requirement from 2 to 80 
threads per inch. And Carborundum’s wide 





Strong, accurate threads are ground with Aloxite 
Brand Resinoid and “AA” Aloxite Brand Vitrified 
Wheels manufactured by The Carborundum Company. 


experience in thread grinding is available 
at once to any manufacturer who is inter- 
ested in a further investigation of the ad- 
vantages of this revolutionary process. 
Inquiries will be welcomed at any office 
of The Carborundum Company. 





CARBORUNDUM 


BRAND 
ABRASIVE PRODUCTS 





THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, 
Chicago, Philadelphia, Detroit, Cleveland, 
Boston, Pittsburgh, Cincinnati, Grand Rapids 


{ Carborundum and Aloxite are registered | 
_ trade-marks of The Carborundum Company) 
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for SMALL SHOPS— 


for the erecting floor— 








for light manufact- 


uring ANYWHERE— 


the 
No. 5-18" 


GARDNER 


DISC GRINDER / ) 


ities. 


“te 4 
of / 
/ 


wnat =n — / 


\ 721 ee MO)’ 23'S 20) 0) Olt EO) 
MANY SMALL FLAT SURFACE JOBS! 












(es handy 18” Gardner Grinder is filling a 
long-felt need for a small, but “husky’’ tool 


Pi celi tele} t Mel MoM ilets Mulele(iiel CM haul ails 


VEN for light manufacturing jobs, 
heavy-duty 1” or 9” thick Gardner IT IS STURDY—a well-proportioned base, full-size 


WIRE-LOKT Abrasive Wheels pro- standard work tables, and a ball-bearing mounted 


vide modern, economical cutting spindle carrying two 18” wheels with heavy 1” or 2” 


members. They reduce the mainten- 


ance of your Disc Grinder to the thick abrasives. 


ee IT 1S POWERFUL—the 3 HP. special built-in 
motor provides ample power for all average work. 
And it operates at 1200 R.P.M.—the CORRECT 


speed for 18” abrasives. 





IT IS FULLY MODERN—heavy welded steel 


safety hoods and a ball bearing dressing device. 


Yet it requires a surprisingly low investment—just the 


tool for hundreds of smaller shops! 


WRITE. FOR BULLETIN 202! 


GARDNER MACHINE COMPANY 


410 East Gardner Street + + , y Beloit, Wisconsin, U. S.A, 
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Fast... Accurate... Economical 
DRILLING and HONING 
For Army, For Navy, For Peace 


Self-Oiling, All-Geared Drilling. for drilling, boring, tapping, and 


Machines, Hydrams, and Honing 
Machines are leaders in commercial 
high-production manufacturing . . . 
equally prominent in modern arsenals, 
navy yards and aircraft factories. 
Our Drilling Machines are made in 
simple single-purpose types; with 
All-Geared Quick-Change Speeds 
and Feeds; and in the Hydram type 
which has hydraulic feed. They are 
built in Single-spindle, Gang, and 
High-Production Units. Their range 


Illustrated is one of the many Hydrams (and other machine-tools) 
that we have developed for government service. It has an especially 
interesting fixture and multiple spindle head of our own design. Write 
for details of this, and many other applications of our Drilling Machines 
and Barnesdrill Honers. Ask for Catalog A. 


BARNES DRILL 





similar operations is from 3” to 
about 4” diameter. 

Barnesdrill Honing Machines, In- 
ternal and External, are pioneers in 
the field, thoroughly modern; ex- 
tremely accurate, efficient, and eco- 
nomical. They are built in many 
different sizes and types, to hone 
anything for which a hone can be 
made even though it require more 
than 75-foot stroke or 
exceed 30” diameter. 





830 CHESTNUT 


UO. 


Si’ Qe ET. 
ROCKFORD, ILLINOIS, U. § 














A 

















all kinds and 
classes of steel grinding. 


BORITE—for 


CARBORITE—-for all classes of 
cast iron, brass, bronze and 
aluminum grinding. 


Also, Silicate, Shellac and Resin- 
oid Bonded Wheels. 








VITRIFIED WHEEL COMPANY 


WESTFIELD 


VITRIFIED 


5 = 


Cuts longer between turns 


Vitrified Grinding Wheels assure economy in high quantity produc- 
tion fine precision grinding because they cut longer between each 
wheel truing. Then, too, these long life, strong wheels require less 
redressing. ‘They can also be depended on to eliminate gumming, 
glazing and heating. 


All these advantages are available regardless of the grinding job, 
because there is a size, shape and type Vitrified Grinding Wheel for 
every grinding purpose. The completeness of the Vitrified line makes 
it possible for any shop to standardize on Vitrified Wheels. 


Our engineers will gladly study your grinding operations and point 
out the savings you can make 
through the use of Vitrified 
Wheels. 


MASS. 
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PRATT & WHITNEY 


Three sizes of propeller shafts, 
one of which is shown in the 
machine at the right, and nine 
sizes of crankshafts, are ground 
on this Ex-Cell-O Universal Pre- 
cision Thread Grinder at Pratt & 
Whitney. Threaded sections range 
up to 4” in diameter; the parts 
range up to 32%” long overall, 
and up to 16%” diameter throw. 
The threads are 12 pitch, Na- 
tional Standard form, and are 
ground in the solid, hardened 
shafts. 





~ Rod/e VE THE LARGEST 
AIRCRAFT ENGINE BUILDERS 
USE £2-Cell-O 


The two largest aircraft engine builders in the United 
States have installed Ex-Cell-O Universal Precision 
Thread Grinders for grinding threads in crankshafts 
and propeller reduction gear shafts. 


Ex-Cell-O Machines were chosen for thread grind- 
ing, after rough machining and heat treating oper- 
ations, in order to produce extremely accurate 
thread form and size, and superior finish— without 
sacrifice of output or increase in unit cost. 


Hydraulic operation and control enable Ex-Cell-O 
Thread Grinders to handle a wide range of work 
easily, with fast changeover. Ex-Cell-O Precision 
Ball Bearings insure wheel spindle accuracy and 
long life. 


EX-CELL-O CORP. + 1200 OAKMAN BLVD. + DETROIT 


Precision Thread Grinders 


‘ 








WRIGHT AERO 


One of the Wright Aero crank- 
shafts is shown being ground on 
an Ex-Cell-O Thread Grinder. 
Two threaded sections are 
ground, both with 12 pitch U. S. 
Standard form threads. The part 
is 215%4”" long overall, and has a 
16%” diameter throw. Propeller 
reduction shafts are also ground 
on the same machine—to closer 
limits and with better finish than 
previous methods. 
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Here’s Another Manufacturer’ 


using GRAND RAPIDS 


Hydraulic Feed 


SURFACE GRINDERS 


finds BIG 
DIVIDENDS 
in SPEED 

ACCURACY 


Illinois, 
facturers of governors, finds savings in production through 
the speed and accuracy of a Grand Rapids Hydraulic Feed 
Surface Grinder handling precision grinding on parts for 
governors. 


Woodward Governor Company, Rockford, manu- 


On this machine, pump case bearings of cast iron are being 
ground at a wheel speed of 1820 R.P.M. and a table feed 
of 100 ft. per min. Wheel face is 1”; cross feed, .875; toler- 
ance .0002. Production: I12 pieces per hour. 


USE THEM IN YOUR SHOP 


Available in eight standard sizes and the result of 
over 25 years’ specialization in manufacturing, high- 
grade surface grinders, Grand Rapids Surface Grin- 
ders can be depended on to pay high dividends by 
assuring the ultimate in precision plus speed in pro- 
duction. They will meet your most exacting needs— 
at worthwhile savings—and therefore command your 
cloest investigation. 


Send for a copy of Bulletin GL-100 featuring Grand 
Rapids Precision Tool Room Type Surface Grinders 


FREE FOR THE ASKING 


GALLMEYER & LIVINGSTON CO. 


330 STRAIGHT AVE. 


GRAND RAPIDS MICHIGAN 
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Sellers 307 
v Drill Grinder 
Plant 


In many plants— 


Operation 


has reduced drill 
costs as much as 


90 per cent! 


A big statement! Yet accurate shop records 
show that drill pointing on a Sellers Drilt 
Grinder greatly lengthens the life of a drill 
and increases the number of holes it will 
produce per grind . . . that these savings 
alone enable drill costs to be reduced as 
much as 90 per cent. 

And these are only part of the savings 
that Sellers Drill Grinders make possible— 
savings that within a single year have 
amounted to more than six times the cost 
of the machine. 

& = Have a Sellers representative investigate 
the possible savings in drill grinding opera- 
tions at your plant. Write today. 


WILLIAM SELLERS & CO., Inc. 
1600 HAMILTON STREET * PHILADELPHIA, PA. 




















ty Mi 


MANDRELS 


in One Small Box 





A set of Knock-Out eatin mandrels will quickly pay for 
themselves. In fact you pay for them (in expense making a solid 
mandrel for each job) whether you buy them or not. 

Knock-Out mandrels are made of tool steel, hardened and pre- 
cision ground, and are accurate within .001”. This accuracy is 
retained indefinitely because the “live” center which is subject to 
wear, is replaceable. Furthermore, auxiliary centers afford unusually 
large wearing surfaces, an oil reservoir for constant lubrication and 
assurance of permanent accuracy, Send for Bulletin No. M38AM. 


K.O.LEE & SON COMPANY foecouy 
owl Aberdeen, South Dakota 
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p STAMPINGS ARE ONLY BLANKS 
‘RE DRILLED AND REAMED... 


HE highly accurate methods by which a 

prominent manufacturer of worms and 
gears is able to index threads with an error of 
less than .001” on a 6” diameter applies no 
less to his practices in drilling holes in the 
gear blanks and centers shown above. 


Gears are of solid bronze, shrunk on and 
bolted to cast iron centers. All bolt holes are 
jig-drilled and reamed at assembly for close- 
fitting, ground body bolts. 


In high-precision operations such as these, the 
ability of your drills and reamers to create values 
comes down to these simple things: more holes 
per grind, more grinds per drill. “Cleveland” 





Tools 





Drills demonstrate greater earning power by 
test in hundreds of tough jobs in competition 
with other makes. 


In competitive tests in bronze and other hard- 
to-work materials, “Cleveland” Drills produced 
33% more holes in one instance; 88% more in 
another; in still another, over 700% more. The 
latter is unusual of course, but attested by 
disinterested outside engineers. 


Are your drilling costs low enough? A “Cleve- 
land” Representative should be able to help 
you find out, by a study of your materials and 
present methods. He will gladly visit you for 
consultation and tests in your own plant. 


TWIST DRILL 


COMPANY 
1242 EAST 49° STREET 
CLEVELAND 


TRADE MARK REG. U. S. PAT OFF AND FOREIGN COUNTRIES 


30 READE ST. NEW YORK 
6515 SECOND BLVD., DETROIT 


CLEVELAND” DISTRIBUTORS 


9 NORTH JEFFERSON ST. CHICAGO. 


EVERYWHERE 


654 HOWARD ST. SAN FRANCISCO 


LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST.,E.C.4 


ARE READY TO SERVE 


YOU 
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Drill increased 
production 400% 
at Curtiss-Wright! 


Curtiss-Wright is using Buffalo No. 18 Floor 
Drills with head inverted and feed pinion 





reversed for reverse “spot facing.” A 
momentary foot pedal controls magnetic 
starter. 


As a result of this installation, production on 
this part has been increased 400% over the 
old method. } 


Many other Buffalo Drills are in use in this 
great airplane factory, on a wide variety 
of jobs. 


If you have some simple operation which 
seems to take too much time, maybe the 
answer for you, too, is a Buffalo Drill. 





Where precision and high production i : 
are both important—you'll find Buffalo The Buffalo No. 0 Bending Roll shown in the 


Tools on the job. lower illustration is another Buffalo Machine 
which Curtiss-Wright and a number of other 
airplane manufacturers have found most 
efficient and economical. The smallest of a 

complete line of benders, punches, shears, 
bar-cutters, and billet shears, this machine 
makes short work of particular jobs—costs 
practically nothing for maintenance—does 
not require skilled labor. 





Why not bring your drilling and metal shap- 
ing problem to Buffalo—for the recommenda- 
tions of experienced engineers. No charge 
—no obligation. 


BUFFALO FORGE COMPANY 


448 Broadway, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 








6* 





AMERICAN MACHINIST, May 31, 1939 129 











Ce Rs os Se 





NNUMERABLE miscellaneous 
operations are daily being done 
on Footburt drilling, reaming and 
boring machines. Parts are more 
accurately machined and work 








Drilling, chamfering, counter- 
boring and reaming opera- 
tions are combined in ma- 
chining several different 
sizes and shapes of plierjaws. 


is handled more easily. With index- 
ing tables, either hand operated 
or automatic, many operations 
can be combined. Write Footburt 
about your next drilling problem. 








THE FOOTE-BURT COMPANY 


CLEVELAND, OHIO 


Detroit Office: 4-151 General Motors Bldg. 
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Chicago Office: 565 Washington Boulevard 
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Making cartridge clips 


at the 
Springfield Armory 


HENRY & WRIGHT DIEING MACHINE 


Dieing machines are used in U. S. arsenals and elsewhere for making 





yy numerous ordnance items, including cartridge clips, machine gun belt 
Y enru~ links, mechanical time fuse parts, shell parts, rifle parts, primer insertion 
Wr ight and other components. Progressive dies produce one or more com- 
aie pleted stampings at each stroke, including piercing, blanking, forming, 
— embossing, extruding, drawing. Dieing machines are made in capacities 

of 10 tons to 300 tons, and are widely used throughout industry. 








REQUEST CATALOG 39 HENRY & WRIGHT MFG. CO. Hartford, Conn. 



















McGRAW-HILL 


DIRECT MAIL 


As business paper publishers : 
over fifty years, McGraw-Hill is 
uniquely equipped to offer complete, 
authoritative direct mail coverage of 
Industry’s major markets. Extreme accuracy is maintained 
(guaranteed to 98%) and through careful analysis of 
markets, complete classification of pani and p 

nel, etc., the widest possible selections are available. Send 
for handy reference folder “Hundreds of Thousands of 
Reasons Why” which describes how McGraw-Hill Lists 
are built and maintained. 


¢ What Fields Do You Want to Reach? ° 


Aviation Industry 
Bus & Transit Industries 
Business Executives 
Chemical Process Industries 
Civil Engineering & Construction 
Coal Paning 


Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 

Electrical Wholesalers 
Food Industries : 
Manufacturing Industries 
Metal ig 
Metal Working Industries 
Mill Supply Distributors 
Power gineers 











Product — 
Radio Dealers & olesalers 
Radio Engineers 
Textile Industries 


For further details, selections from above basic 
¢ classifications, counts, prices, etc., or estimates on *¢ 
special lists ... ask any representative or write to 






om, 
Mo GRAW-HILL 


DIBEET MAIL LIST SERVICE 


i 


e Fig MAIL DIVISION... 








330 W. 42nd STREET NEW YORK, N.Y 


—~ »4 McGRAW-HILL PUBLISHING CO. 
— 


+ « « Complete lists covering industry's major markets 
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” HAND MILLERS 


SPEEDING UP 
the 
PRODUCTION 
of 
RIFLE 

PARTS... 































Seventeen “Nichols” Hand Millers are helping speed up 
the production of rifle parts in the Forming Department 
of the Springfield Arsenal. The operation performed on 
each of the three machines in the group consists in 
milling a 1/16” notch in a rifle barrel at a spindle speed 
of 100 R.P.M. Production per machine is approximately 
60 pieces per hour. 








These machines are simple, rugged and modern. They 
are capable of handling a wide variety of milling opera- 
tions on small work in any quantities. Accuracy and 
ease of set up insure highest class work in minimum 
time. 


ee ean 
43% 





“NICHOLS” Hand Millers can be depended on to cut 
costs on the class of work they are designed to handle. 
It will be to your advantage to investigate these ma- 
chines and the profit possibilities they offer on your 
work. 






Another group of “NICHOLS’ Hand 
Millers in the Spring Arsenal. There 
are 14 machines in this battery. 


Write for detailed information. 
& 
Three “NICHOLS” Hand Millers in 


RHEE "A LO (@) Bs 


WALTHAM, MASS. 
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A 60” Cincinnati Hypro Planer, 


at the Naval Aircraft Factory, 
Philadelphia, Pa. 





This Cincinnati Planer is used in the making 
and repairing of various aircraft parts, such as 
landing gear, landplane arresting devices, fusel- 
age parts, wing and tail structures and hulls for 
flying boats. 


Ease of setup, quick adaptability to a wide 
variety of jobs, flexibility of operation, are,out- . 
standing features of Cincinnati Planers. It isp. 
this combination of qualities which enables them 
to turn out, rapidly and efficiently, work of a 
widely varying nature. 


Write for catalogs giving complete operating 
characteristics of Cincinnati Planers and Boring 


Mills. 


The CINCINNATI PLANER Ca. 


CINCINNATI OHIO- US A 
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Reciprocating 





























| Machine Tools 


Hy-Draulic Reciprocating Machine Tools, illustrated at right, possess 


the notable advantages of hydraulic drives and hydraulic feeds viz.: 
Uniform Cutting Pressure, Stepless Speeds and Feeds, High Return 
Ratios, Standard Motor Drive directly connected to hydraulic unit. 
This results in high production, accuracy, fine finish, long tool-life, 


and over-all economy. Made in sizes which meet all usual require- 


ments of manufacturing, tool work, and maintenance; Hy-Draulic 


Reciprocating Machine Tools are leaders in commercial work, well 


and favorably known in government shops everywhere. Complete 
information on our Hy-Draulic Reciprocating Machine Tools and 
our Economy Lathes is available for immediate mailing. 















Right — Hy-Draulic Shaper 
at Rock Island Arsenal, shap- 
ing an irregular contour. Send 
for bulletins, read about ad- 
vantages of Hy-Draulic Drive 
and Feeds, easy set-up, con- 
venient control. 


Left—A 36” Openside 
Hy-Draulic Shaper at Spring- 
field Arsenal working on a 
fixture. Note convenient con- 
trols, deep table, protected 
ways, rugged construction. A 
fast, versatile machine, excel- 
lent companion for shorter- 
stroke Hy-Draulic Ram-type 
Shaper appearing at lel. 









Shapers 


= 


Openside Shapers 


- 


Shaper-Planers 


aa 2 


Planers 


Slotters 


ROCKFORD MACHINE TOOL CO. 





. 
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MEET THE DEMAND FOR HIGHER LIGHT LEVELS 
k 





Seventy-foot candles on the working plane with the Type H MAZDA Mercury Lamps hung at a 14-ft. level. 


...with TYPE H MAZDA MERCURY LAMPS 4 


Better light for better sight and bet- 
ter, more uniform production with a 
minimum of fatigue. That is the 
modern picture of industrial trends. 
Men responsible for production are 
more and more concerned with the 
levels of illumination. They realize 
that lighting directly affects the effi- 


ciency of all men and machines. » » » 


Jobs like the one shown are typical 
of what is being done. Bear in mind 
with Type H MAZDA Mercury 
Lamps you can provide higher light 
output for a given cost of energy. 
Enlist the cooperation of the Gen- 
eral Electric Engineers. Have them 
assist you in providing light “engi- 
neered to fit the job.” 





Order your auxiliary de- 
vices which were designed 
especially for this lamp 
from the General Electric 
Vapor Lamp Company. 


GENERAL @ ELECTRIC 


General Electric Vapor Lamp Co. 
831 Adams Street, Hoboken, N. J. 


Incandescent Lamp Department 
Dept. 165, Nela Park, Cleveland, Ohio 
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fie modern 3-inch spindle Horizontal Boring Mill, featuring the 
exclusive "UNIVERSAL" TRIWAY BED is a precision built machine 
which insures outstanding accuracy on work requiring a high degree 
of productive capacity. It is available in a STANDARD SPEED 
RANGE from 16 to 650 r.p.m. and a SPECIAL HIGH SPEED 
RANGE of from 15 to 1200 r.p.m. 


The entire range of speeds of the single high speed spindle is avail- 
able over the 24 inch traverse of the spindle. Rigidity of the spindle 
provides ability to handle work which could not be handled otherwise. 


All units on the "UNIVERSAL" are mounted directly on base, with- 
out overhang, thereby insuring the maximum in stability and long life. 
A deep box type TRIWAY BED provides a foundation of unusual 
width and stiffness for component parts. 


Head assembly is of unit design with spindle carrier cast integral 
with the main rigid semi-steel body of the head. 


Table and saddle assembly is supported by THREE WAYS assuring 
wide support and ample bearing surface. 


Rapid traverse is provided in both directions to ALL units and is 
obtained through a multiple disc rapid traverse clutch which dis- 
engages automatically when the operator removes his hand from 
the control lever. 


Write for complete details and specifications. 


UNIVERSAL BORING MACHINE CO., HUDSON, MASS. 


Jhe only TRIWAY 
BORING 
MACHINE BUILT 


9. 
10. 
11. 
12. 
13. 
14. 


FEATURING 


. THREE BED WAYS—span 30 inches 

- Rod and dial measuring system (extra) 
- Table Semi-Box design, heavily ribbed 
- Vernier measuring system (extra) 

- Motor mounted directly on base 

. Safety guards 

- Saddle lead screw nut mounted between 


guiding ways 


- One shot lubrication for saddle and 


table assembly 

Knife-edged scrapers 

Hand cross ieed for table 

Main clutch control lever 

Motor control buttons 
Centralized right hand control 
Entire machine above floor line 


“=== TNVERAL 


HORIZONTAL BORING MACHINE 
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MOVES INTO 
‘TOP-FLIGHT’ PRODUCTION 


aS fee . Lf 
— at ° % 
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Several batteries of these 
Potter & Johnston Automatic 
Chucking Machines are en- 
gaged in the manufacture of 
Pratt & Whitney Aircraft 
Engines and Hamilton Aircraft 
Propellers in East Hartford, 
Conn. Special tooling, devel- 
oped through the cooperative 
effort of P. & W. and P. & J. 
engineers, coupled with stand- 
ard P. & J. Automatics handle 
the principal chucking opera- 
tions on cylinders, cylinder 
heads, master rods, pistons, 
cams, reduction gears, propel- 
ler barrels, spiders, pistons, 
cams and domes. 

If you are a producer of air- 
craft parts of any description 
or work involving similar prob- 
lems, find out what P. & J. can 
do for you. 





POTTER & JOHNSTON MACHINE CO. 
PAWTUCKET ..... RHODE ISLAND 








BOOST PRODUCTION 


54% 
ETN 





SWAGING 
MACHINE 





No. 32 Etna Swaging Machine in Detroit car- 
buretor plant. Operation is to size ball, left, and 
hold spherical within very close limits. By the old 
method 426 pieces per hour were produced. The 
Etna jumped this to 777—a gain of 54.9%! 


DOES YOUR PRODUCTION REQUIRE 


the tapering, sizing or reducing 
of round solids or tubing of any 
reasonably ductile material? 











If it does you can undoubtedly save time, labor and materials with 
an Etna Swaging Machine. They save time by eliminating many 
operations. Money and materials are saved through the reduction, 
and sometimes complete elimination, of machinery. 


Extreme accuracy is assured, too. A prominent automobile manu- 
facturer uses an Etna machine in producing gear-shift control 
levers with a ball on the end—accurate within 0.002”. Either hot 
or cold work may be handled in these machines, without any 
additions or changes. 


We'll be glad to send you a description 
of the Etna swaging machine best 
suited to your particular job, at no 
obligation of course. 


THIS ETNA 156, Right, has a capacity on 
tubing |!/,"" in diameter and die 6" long. 
It can be built in die lengths from 4° 
to 18" 


@ WRITE NOW FOR 
MORE DATA 


THE ETNA MACHINE COMPANY 


3400 Maplewood Ave. Toledo, Ohio 
A TEE es ETI NS SS ELI ARNE = RRR 


138 








| 
| 








_Oftark 





master tools since 1862 


New Series B 
MorTor Drive UNIT 


Silent ¢ Vibrationless 
Oil-tight * Reliable 





Now furnished with 3 step drive pulley, 9 speeds forward 
and reverse with single speed commercial motor. No jack- 
shaft or multiple belts. Fits any bench machine or any 
bench. Benches, highest grade, furnished if desired. The 
original and best under-bench drive. 


Stark Precision Bench Lathes * 6 Sizes 


Lever Chuck Closers and Spring-Bind Heads for fast and 
extremely accurate manufacturing; Automatic Turret 
Heads; 3-bearing Heads; 5 Spindle Diamond Drills; 
Sensitive Upright Drills, Collets, Chucks. 


STARK Precision 
Spiral and Plain 
Bench Millers 


The most 
of their type. Index 
Centers are the 
closest of any in this 
small size. 







accurate 





“ELECTROBLAST” 
High Speed Muffle 
Furnace and Portable 
Torch... . $70 
TorchOnly,$30 


High speed heat in 20 
minutes. Operates for 
7c per hour. No scal- 
ing or decarburizing; 
quickly saves its cost. 





Also a larger size furnace, with built-in blower 


STARK TOOL CO. Est.1862 Waltham, Mass. 


Originators of the American Bench Lathe 
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Turret Punches in the Machine Shop at 
Langley Field, Virginia, are in almost con- 
tinuous use. Maintaining our “Wings of 
Defense” calls for operations on punch 
presses which will provide meial covering 
for fuselage, wing and airplane tail surfaces; 
manufacture and repair of installation brackets 
for navigational and control instruments; 
parts for fabrication of engine cowling, and 
oil and fuel tanks. 


Wiedemann Turret Punches are quickly ad- 
justed for punching either hard or soft metal. 
This quick adjustment feature permits ex- 
ceedingly fast work. The 12-inch Throat 
model will handle sheets 24 inches wide. 


Twelve different sizes of punches are always 
available in the revolving turret. Capacity 
is 15,000 lb. pressure, secured with ease 
due to the type of level mechanism. Simple, 
inexpensive punches and dies are available 
for accurate punching of copper, aluminum, 


duralumin, etc. 


The Wiedemann line of hand and power 
punches is complete for every production 
nesd. Models available in Throat depths of 
12”, 18”, 24”, 28”, and 54”—pressures from 
15,000 lb. up to 160,000 lb. and with 12 to 
32 stations. 


Complete details gladly sent on request. 


WIEDEMANN MACHINE COMPANY 


1801-1831 Sedgley Ave. 


Philadelphia, Pa. 
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Wiedemann 
Punches are 
“tops” in many 
fields;—Air Con- 
ditioning — Boiler 
and Tank Mfg.— 
Food Industries— 
Electrical — Farm 
Implements — 
Laundry Machin- 
ery—Radio Manu 
facturing — Rail- 
roads — §Ship- 
yards — Tractor 
Manufacturing — 
Trailers and 
Truck Bodies — 
and many others. 








Measuring a small, 


machined bar with 


B&L Contour Meas- 


uring Projector, at 


Springfield Armory. 











Forming tools _ 
‘Sealing rolls ~ 


Screw thieadi | 


Taps. 


Thread plug gauges 
Lead screws 


Chasers 
Hobs 


Gear eceli:” 


Jigs 


-Kourls 


Thread 1 7 
‘Dies — 


Punches et ee 
Formed. — 





| 
















AT SPRINGFIELD 


Manufacturing rifles and parts for other small arms calls for unerring accur- 
acy. All arsenals must work to fine tolerances. Springfield, always famous 
for its rifles, guards its pre-Cival War reputation today with many precision 
measurements and exacting inspection operations. But checking by human 
hands and eyes is time-consuming. So a new B&L instrument has been put 
on the job to simplify the work of inspector, tool designer and toolmaker. 

The B&L Contour Measuring Projector makes a simple routine operation 
out of checking contour measurements. It eliminates tedious, elaborate 
set-ups and exacting calculations. Its accuracy requires no ‘‘check and 
double check.’’ Use of this Projector is quickly learned and its operation 
simple. 

Whether the object be a rifle part such as produced by Springfield Armory 
or parts for other use, inspection and measurement can be simplified by 
optical projection with this new B&L instrument. 

Many B&L products for the metal working trade are described in the 
B&L Catalog D2z2 and D27; sent on request. Write to Bausch & Lomb 
Optical Co., 619 St. Paul St., Rochester, N. Y. 


- BAUSCH & LOM® 


FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH & LOMB 
GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION «© «© © © © © © @ »& 
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Direct hits for years~ 
FERRACUTE -* 


cartridge-making, 


Ferracute Machine Company has 
specialized for years in cartridge- 
making presses for both small 
arms and artillery ammunition. 
Ferracute presses are as efficiently 
economical in this as in thousands 
of industrial applications. 
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Since its development, the 75 millimeter gun has been the finest and most accurate 
field piece of the armies of the world. But no gun is any better than its projectiles, 
and no projectile is any better than its propelling charge. 

Here a Ferracute 6-station press, at the Frankford Arsenal, is tapering the 75 m/m 
cases. The press forces the drawn shell into a die to produce the necking and taper- 
ing operations which facilitate the ease in ejecting the fired case. The operator need 
U S A only feed the machine and remove the finished case. The die is so designed that the 


finished case is ejected automatically. 


COTE MACHINE 





BRIDGETON Q Ad oe & bd NEW JERSEY 
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Above: This 12'' Rockford 
Hydraulic Shaper in the 
tool room of the Springfield 
Armory is amply powered 
for heavy cuts, with a West- 
inghouse flange-mounted 
gearmotor. Equipped with 
Westinghouse control. 


WESTINGHOUSE EQUIPMENT 
“STANDS UP AND TAKES IT” 


Toughness and durability are built 
into every part of Westinghouse 
motor and control equipment. You'll 
save money in the long run by speci- 
fying Westinghouse drives for every 
industrial use. And .. . the diversity 
of the Westinghouse line allows you 
to select the right drive for the job 
to be done. 


Combination Linestarters 


Westinghouse W 


oing mach 


THEY'RE IN THE ARMY 








ine jobs the 


Above: Fosdick Economax 8' 
Radial Drill, one of two such 
machines in the Brooklyn Navy 
Yard shop, equipped with West- 
inghouse motcrs and control. 
This powerful machine can be 
depended upon to handle tough 
drilling jobs easily, with the 
ample capacity in the motor to 
take care of the load. 


At left: Westinghouse motors and ‘“De-ion’’ Line- 
starters, are included on the ten 12"' Fay Automatic 
Lathes, making rough and finished cuts on rifle barrel 
stock in the Springfield Armory. 


< One packaged unit does 4 jobs 
Westinghouse Combination Line- 
starters cost less to install, and com- - od 
bine four jobs in one unit: magnetic 


results, with Westinghouse Com- 
bination Linestarters. 





motor starter, manual disconnect { ' = 
switch, motor overload protection 
and Nofuze circuit protection. Save " e + 
wiring, conduit, labor, get better 
Extra features at no extra cost > 

Westinghouse standard AC motors 
providetheextramechanicalstrength 

of rigid one-piece frames, and the 

extra electrical strength of Tuffer- 

nell insulation. Bearings, either ball 
or sleeve, free from lubrication grief. Standard Open Motors 


oa 





AND NAVY Wow.... 


modern electrical way 





Modernizing with Westinghouse motors 
and control helps armories, navy yards 
and mobilized industry maintain high pro- 
duction schedules, reduce outage time, 
and save money and maintenance. 
Whether you are concerned with na- 
tional defense programs, or engaged in 
industrial manufacturing, you are inter- 


ested in cutting costs and improving pro- 





duction. Your local Westinghouse repre- 


sentative will help you do it electrically. 





Call him. Or, if you prefer, write Westing- 


house Electric & Manufacturing Company, 


Above: Ample power and convenient operation assured at all 
times on this new 60'' Morton Traveling Head Draw Shaper in 


East Pittsburgh, Pa. Address Dept. 7-N. the Brooklyn Navy Yard — it is equipped with Westinghouse 


motor and control. 


j-90215 


“Extras that cut operating Protection for motors wher- > 


costs: Westinghouse Safety ever the chips: fly:Electrical 
Switches give you more for your parts in Westinghouse totally en- 
money —in better protection. closed, fan-cooled motors are 
Diamond pointed jaw and ex- sealed from outside air, dust, dirt, 
tended blade keep contact areas grindings or other particles that 
clean, free from beading. One- ruin ordinary motors. 

piece copper parts make fewer 

connecting points. 


High speed motor efficiency > 
for low speed machines: You 
get the exact horsepower needed at 
the required rpm of the driven 
machine, all in one space-saving 
motor. Simplifies installation, elimi- 
nates maintenance of belts, pulleys, 
sprockets and chains. Delivers 96% 
Safety Switches to 98% of the motor’s efficiency. Gearmotors Totally Enclosed Motors 


. Motors and Control 

















At 
SPRINGFIELD 


ARMORY... for 


small rifle parts 


This FR-207 Hoskins Electric 
Furnace is typical of many 
Hoskins units in government 
service handling precision 
heat treating operations. 


Wherever accuracy and 
close control are important 
considerations, electric heat 
commands consideration. If 
precision heat treatment 
counts with you, then you'll 
be interested in the useful 
information found in our 
new Catalog-57T. 








Specify Chromel for your Heating Elements. 
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HOSKINS 
PRODUCTS 
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The FR furnace ‘is 
equipped on all four 
sides with Chromel rib- 
bon elements installed 
as shown. Renewals, 
seldom needed, are 
easily made. 


The name "Chromel" is applied to our heating element 
wire and our heat-resisting castings. If you have an 
electric heating problem, or one involving heat-resisting 
castings, we offer you a personalized engineering serv- 
ice, at no cost, of course. 


ELECTRIC HEAT TREATING FURNACES - - HEATING ELEMENT ALLOYS 
THERMOCOUPLE AND LEAD WIRE - - PYROMETERS - - WELDING WIRE 


* HEAT RESISTANT CASTINGS - - ENAMELING FIXTURES ~- - SPARK PLUG 
ELECTRODE WIRE - - SPECIAL ALLOYS OF NICKEL - - PROTECTION TUBES 





HOSKINS MANUFACTURING COMPANY, DETROIT, MICHIGAN 
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Every eye-hazard in industry can be guarded 
against by service-proved American Optical Eye Pro- 
tection, designed for the special conditions involved. 


For impact hazards, there is a complete line of spec- 
tacle and cup-type goggles headed by the famous Ful- 
Vue shown at the left... all fitted with the extra- 
tough Super Armorplate Lenses. For protection against 
splashing liquids, there are special goggles like the Dura- 
lite Chemical shown in center. And for protection from 
glare and invisible weiding rays, there are comfortable, 


Kye Protection 








¢ Chip*-* | i guids--- 


the right . . . fitted with Calobar or Noviweld Lenses, 
optically ground from glass made under close scientific 
control in the world’s leading optical research labora- 
tory at Southbridge, Massachusetts. 


All American Optical Goggles are comfortable, durable, 
and made under strict standards of uniform quality. 
Have your neighboring American Optical Industrial 
Representative show you how inexpensively every one 
of your workers . . . al every kind of job... can be fitted 
with the best eye-protection available. Call the nearest 


+ 
well-ventilated goggles like the Duraweld shown at On American Optical Company branch office today. 


one 


American Optical Company 


FACTORIES AT SOUTHBRIDGE, MASSACHUSETTS 


MANUFACTURERS, FOR MORE THAN 100 YEARS, 
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Operated with Instant, Convenient 
Control and Belt Drive Smoothness 


The Cullman Drive is an individual Electric 
Motor Unit designed to eliminate countershaft 
and overhead belting arrangements formerly used 
to drive Cone Pulley Machines. 


It increases machine efficiency 25%. Any lathe, 
shaper, milling machine, screw machine, or punch 
press can be modernized at surprisingly low cost 
by the installation of the Cullman Drive. It is 
simple in construction, efficient in operation and 
built for long service. Made in sizes for motors 
ranging from '4 to 15 H.P. 


A 60-day FREE TRIAL, without obligation, wili 
convince you of the value of Cullman Drives. 


Write today for full information regarding this 


remarkable Motor Drive Unit now used by many 
leading companies. 


CULLMAN WHEEL CO. 


1349 ALTGELD ST. CHICAGO, ILL. 


How to make 
timestudies 
and 


how to use them 


To lower costs and im- 
prove managerial control 











JUST PUBLISHED 
























Timestudy 
for 


Cost Control 


By PHIL CARROLL, JR. 
Vice-President, Dyer Engineers, Inc. 


305 pages, illustrated, $3.00 


HIS book outlines step by step one practical method of 

completing the timestudy measurement and control of 
cost without rearranging the shop. It has eliminated many 
technicalities and method variations to concentrate on the 
preparation and use of standard data, as opposed to the 
very costly process of individual operation timestudy. Not 
only does the method described permit of a much wider 
field of application, but the author shows wherein it 
logically extends beyond simple incentive to form the basis 
for many managerial controls. 


You will want to look up in this book 


—the fundamental information on the installation of timestudy for 
cost control; 

—the description of the work involved; 

—the type of personnel fitted for it, departmental organization; 

—the expert information on how to make comparison sheets, how to 
handle setup time, how to handle variables, etc., etc. 

—the application of these methods to many departments of business. 


Examine it for 10 days on approval. Send this coupon. 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42d 8t., N. Y. C. 


Send me Carroll—Timestudy for Cost Control for 10 days’ exami- 
nation on approval. In 10 days I will send $3.00 plus few cents 
postage, or return book postpaid. (We pay postage on orders 
accompanied by remittance.) 
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Rotabins are manufactured 
under U.S. patents and offer 
many exclusive features. 
Available in many styles 
and types for every require- 
ment. 
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ARMY EFFICIENCY 


evident in tool stockroom at 


SPRINGFIELD ARSENAL 


The use of "ROTABIN" Rotating Steel Storage Equipment in the Hill Shop 
Tool room of the Springfield Arsenal insures not only conservation of storage 
space, but puts screws, bolts, cutters, tools and stock parts within easy quick 
reach of the stock room attendant. 

"Rotabin", because of its rotating sections, saves space and time. Produc- 
tion is speeded up because stock and tool room service is faster. Any tool or 
part that can be stored in a bin can be safely, conveniently stored in a 
"Rotabin". 

"Rotabin" units can be placed in any convenient location, are easily moved 
and ruggedly constructed. Sections can be increased, decreased or adjusted 
for compartment size to meet specific needs. 

You, too, can bring Army efficiency into your storage departments by 
modernizing stock and tool storage with ROTABINS. It will pay you to 
investigate. 


FRICK-GALLAGHER MANUFACTURING CO. 


WELLSTON, OHIO 
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Specify MARVEL High-Speed-Edge Blades for accuracy, speed and low 
cost operation—patented, composite blades that are positively unbreak- 
able even at highest speeds. 


Two MARVEL Metal Band Saws—Model No. 8—sawing stock at the Brook- 
lyn Navy Yard. 





MARVEL Mode! No. 6 Heavy-Duty High-Speed 
Saw at Springfield Armory. Three saws of this 
model take care of sawing all rifle barrels. 


Write for Bulletins covering Smal! Hack Sows, 
Light and Heavy Duty High Speed Large 
Capacity Hack Sawing Machines, Metal-Cutting 
Band Saw or Giant Hydraulic Hack Saws or 
Automatic Production Saws; or have our local 
MARVEL Metal Cutting Engineer call to make 
a@ study and recommendations to modernize 
your sawing equipment. 
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|‘ immediately strengthening our forces afloat 
and ashore—efficiently and yet at top speed, 
the Marvel System of Metal Sawing is widely 
used. 


For instance, at Springfield Armory rifle barrels are 
cut on several MARVEL Automatic Production 
Hack Saws. Equipped with unbreakable MARVEL 
High Speed Edge Blades. These composite blades 
permit high speed operation and reduce machine 
hour loss for blade changes. In the Brooklyn 
and Boston Navy Yards MARVEL Band and 

Hack Saws cut pipe stock, and bar stock 

for innumerable parts needed for naval 


MARVEL High Speed Hack Sawing Machine, in operation at 


the Boston Navy Yard. 


vessel construction and manufacture of ordnance. 


The MARVEL line of Metal-Cutting Power Saws 
is complete for handling every cutting-off re- 
quirement of the metal working industry. Repiace 
old cutting-off methods with automatic sawing 
and save tooling-up and setting-up costs and 
reduce chip losses. 


No matter what your present sawing equipment, 
unbreakable MARVEL High-Speed-Edge 
Blades with a genuine 18°/, Tungsten cut- 
ting edge welded to a tough alloy steel 
body permit higher speeds, greater blade 
tensions and heavier feed pressures. 


ARMSTRONG-BLUM MFG. CO. 


"Jhe Hack Saw People” 
5747 BLOOMINGDALE AVE. 


CHICAGO, JU. S. A. 
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CURTIS AIR HOISTS 


on a tough job 


Records show fine 
performance at Southern 
States Portland Cement 

Company 





Two Curtis Air Hoists at the Rockmart, Georgia plant 
of the Southern States Portland Cement Company 
have helped to speed up operations, and reduce costs. 
One hoist is used to tilt loaded dump trucks into the 
hopper; the other to lift large boulders stuck in the 
crusher. Each does its job dependably and efficiently, 
requiring a minimum of attention. (A third Curtis 
hoist has since been installed.) 

This installation is an example of the limitless uses 
to which Curtis Air Hoists can be put even under 
unfavorable conditions. Simple in construction with 
only one moving part, Curtis Air Hoists are rugged 
and immune to injury from over-loads or bad atmos- 
pheric conditions. They can be operated with ease and 
accuracy by unskilled labor. First cost is low, the 
power consumption small, and upkeep negligible. 

Find out how Air Power can save you money. 
Send coupon below for our booklet, “How Air is 
Being Used in Your Industry.” 


CURTIS 


Compressors « Air & Hydraulic Cylinders 
Air Hoists « I-Beam Cranes & Trolleys 





Your Work 


—Save Your 
Dollars 


Because the Ford Tribloc is fast, 
powerful, easy to handle it gets 
your lifting jobs done in shorter 
time. For these same reasons— 
and because it is very durable— 
it saves you many dollars during 
its long, faithful working life. 

Every Ford Tribloc must pass a 
50% overload test before it 
comes to you. This assures your get- 
ting alt the value built into its spur 
gear construction by certified 
malleable castings, high grade 
drop forgings and ACCO High 
Carbon Heat Treated Chain of 
high elastic limit and high tensile 
strength. 

The price of any Ford Tribloc 
... from %4 to 40 tons... is sur- 
prisingly low. 

BUY ACCO QUALITY in Ford Tri- 
blocs and other Ford Hoists—and in Page 
Welding Electrodes, Lay-Set Preformed 
Wire Rope, Reading-Pratt & Cady Valves, 


Campbell Abrasive Machines, American 
Welded or Weldless Chains. 





FORD CHAIN BLOCK DIVISION 
PHILADELPHIA, PENNSYLVANIA 


a TRADE MARK 
\ 
Alene CHAIN & CABLE 
COMPANY, Inc. 


Gr Business fer Yor Safely 
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The NEW 
AMERICAN 
MACHINISTS’ 
LIBRARY 


puts the mastery of 
machine-shop work 
at your fingertips 


5 volumes, 2014 pages, 1853 illustrations 
Many charts and tables 


HESE books answer your questions on methods and 

machines—tell what you need to know about the 
operation of machines of all types and sizes for the whole 
range of metal cutting, forming, and finishing operations— 
show by text, diagram, and illustration the essential points 
of setting up work, adjusting machines, selecting feeds and 
speeds, determining pressures, handling materials, devising 
short-cuts, etc. With these books at hand for quick refer- 
ence, no job is too hard or unusual, and the routine jobs 
may be improved, with savings in time and trouble and 
reduced wastage. 


What the Library gives you 


—complete guide for everybody, from shop executive to apprentices, 
interested in the operation of machines used in turning and boring 
practice 





—description of all important varieties of machines, both manual and | 


automatic, and methods of operating them 

—data on speeds and feeds, new cutting alloys and materials, use 
of coolants, etc. 

—practical information on grinding machines and abrasive wheels, 
showing what they do, how to operate them, and how to make bést 
use of them on various types of work 

—training in the various operations performed in drilling and surfac- 
ing materials in the machine shop 

—exact, descriptive data on all aspects of gear-cutting practice, useful 
in shops of any size 

—essentials of selecting machines, setting up work, and handling 
operations in reaming, tapping, planing, shaping, slotting, milling, 
and broaching 


A completely NEW Library 


THe AMERICAN MACHINISTS’ LiBRARY as now formed contains only 
one book that formerly appeared in the Library, and that has 
been completely revised in the recent past. The other four books 
are newly written and published volumes, written expressly for 
the Library and to bring you the most advanced and efficient 
methods, representative of today’s machine-shop practice. 


No Money Down—Easy Payments 


Let us send you these fact-packed books for 10 days’ examination, 
with no obligation to buy the books unless you want them. Re- 
member that, if you decide to keep the books the special library 
price represents a saving of $2.00 on the price of the books if you 
were to buy them separately. Furthermore, you may have the 
privilege of paying in small monthly installments, while you use 
the books. Invest in life’s soundest commodity—KNOWLEDGE. 
Send the coupon today. 


| / McGRAW- HILL \W 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42d St., N. Y¥. C. 

Send me the New American Machinists’ Library, 5 volumes, 
charges prepaid, for 10 days’ Examination. If I find the books 
satisfactory, I will send you $1.50 in 10 days, and $3.00 a month 
until the special price of $16.50 has been paid. Otherwise I will 
return the books postpaid. (To insure prompt shipment write 
plainly and fill in all lines.) 


City and State 


Position 


SSeS eeeeeeeeeeeeaeeeeeeaeaee 
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(Books sent for examination in U. S. and Canada only) 
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THE THOMPSON GRINDER 


bIb- 
ACTINE” 


ACCURACY AND 
STURDINESS 


—ILn this, the SMALLEST 
of the famous 


THOMPSON HYDRAULIC 
SURFACE GRINDERS 


Model A—8 x 12 x 18—features a heavy 
vibrationless base, hydraulic power units, 
centralized controls, large anti-friction bear- 
ings, heat treated alloy steel spindle, operator 
safeguards, and speedy economical precision 
grinding! For cool cutting, easily maintained 
accuracy, and high production in surface 
grinding, investigate Thompson! Literature 


upon request—no obligation. 


Co. 


SPRINGFIELD, OHIO, U. S. A. 




















SEARCHLIGHT SECTION 


EMPLOYMENT : BusINESS : OPPORTUNITIES : eauipment—usep or RESALE 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 


Position Wanted (full or part-time salaried 
employment only) % the above rates, pay- 


able in advance. 
(See { on Box Numbers) 
Proposals, 40 cents a line an insertion. 


INFORMATION 


Bor Numbers in care of our New York, 
hicago or San Francisco offices count 
10 words additional in undisplayed ads. 
Replies forwarded without extra charge. 

Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


Copy for new advertisements must be received by 10 A.M. TUESDAY to appear in the issue out Wednesday of the following week. 


DISPLAYED—RATE PER INCH: 

The advertising rate is $6.00 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 


An advertising inch is measured %” ver- 
tically on one column, 3 columns—30 
inches—to a page. A.M. 











roe 
WANTED 


PRODUCTION MANAGER 


To take care of expanding business old estab- 


lished company with highest rating, employing 
approximately five hundred in the building of 
high grade medium and heavy machinery is look- 


ing for production manager. 

He must be first-class mechanic with engineer- 

ing training. 
He should have successful record of accom- 
plishment either as _ superintendent, assistant 
superintendent or production manager where high 
grade machines have been built at proper costs. 

To the right man looking for advancement in 
congenial and harmonious surroundings, this posi- 
tion offers unusual opportunity and future. 

In first letter please give age, references and 
such additional information, including record of 
experience, etc., as will assist in early decision. 

Correspondence will be treated im confidence. 

Address P-581, American Machinist, 
330 West 42nd §t., New York City 











POSITIONS VACANT 





YOUNG METALLURGICAL ENGINEER with 
practical experience in Metallurgy and Ma- 
chinability, Investigations of Alloy steels and 
customer’s problems. P-575, American Ma- 
chinist, 330 W. 42nd St., New York, N. Y 





First class machine tool designer wanted, only 

experienced men need apply, good oppor- 
tunity for advancement. State experience, age 
and salary expected. P-591, American 
Machinist, 330 W. 42nd St., New York, N. Y. 








EMPLOYMENT SERVICE 





SALARIED POSITIONS. $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 29 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the caliber indicated above, 
through a procedure individualized to each 
client’s personal requirements, Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign Retaining fee protected by a re- 
fund provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 266 Delward 
Bldg., Buffalo, N. Y. 








POSITIONS WANTED 





(See also “‘Selling Opportunity Wanted’) 





CAPABLE MANAGER AVAILABLE. 

ager or Superintendent. Good record as to 
executive, organizing, engineering and inven- 
tive ability. Well trained and experienced in 
modern, efficient and low cost plant operation. 
An inherent mechanic with the inventive 
imagination necessary to devise tools and 
methods for reduction of costs. Thirty-eight 
years old, with family, good health, good per- 
sonality, good recommendation from ten year 
service, good references. Location immaterial. 
PW-579, |. Machinist, 330 W. 42nd St., 
New York, 


Man- 





MECHANICAL ENGINEER (Practical) 

A.S.M.E. Age 34; with well-rounded experi- 
ence including: forging, welding, foundry, tin- 
work, machine-shop, carpentry and pattern- 
making. Also has a good deal of experience 


in industrial dust-control. Nine years as 
Mechanical Engineer and Draftsman. Under- 
stands structural and electrical drafting. 


Proven ability. Capable of holding responsible 
position. Now and for past three years 
Mechanical Engineer for a large mining com- 
pany. Well versed in all phases of Business 
Administration, and a student of Psychology. 
Prefer permanent supervisional position with a 
future limited only by individual effort. All 
offers invited. Available at once. PW-586, 
American Machinist, 520 N. Michigan Ave., 
Chicago, Ill. 
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POSITIONS WANTED 


SUPERVISOR OR FOREMAN 45. For Auto- 
matic Screw Machine or Production Ma- 
chine Department. Executive 18 years. Thor- 








ough knowledge of modern production 
methods. PW-582, American Machinist, 330 
W. 42nd St., New York, N. Y. 





SOUTH AMERICA. Engineer (28) seeks posi- 

tion as maintenance and production engi- 
neer, instructor for labor or salesman and 
demonstrator for machine tools, etc. 14 years 
experience building industrial apparatus spe- 
cial machines, machine tools, estimating and 
planning. 5 years experience sales and demon- 
strating. Speaks English, German and Span- 
ish. PW-587, American Machinist, Aldwych 
House, Aldwych, London, W. C. 





FACTORY MANAGER OR SUPERINTEND- 

ENT; Mature, capable; experienced mechani- 
cal executive. Practical training; broad va- 
ried experience; capable organizer; excellent 
record; versed in interchangeable manufac- 
turing and tooling methods. Location immate- 
rial. PW-588, American Machinist, 330 W. 
42nd St., New York, N. Y. 





EXECUTIVE-ENGINEER 

experience in engineering, design, manufac- 
ture, sales, costs, shop management and 
financing, age 38, likes to get in touch with 
medium size manufacturing concern interested 
in expansion to manufacture air conditioning 
and/or automatic heating products. Adver- 
tiser has 8 years experience in air condition- 
ing and automatic heating and is capable to 
take full charge of department. Future possi- 


18 years business 


bilities more important than initial salary. 
Profit earning basis. PW-589, American Ma- 
chinist, 330 W. 42nd St., New York, N. Y. 





TOOL AND MACHINE DESIGNER technical 

training, capable of taking charge, over 24 
years as precision tool and die maker and de- 
signer, can design unusual mechanisms. PW- 
590, American Machinist, 330 W. 42nd St., 
New York, N. Y. 








PATENT ATTORNEY 


PATENTS—Booklet free. Highest references. 
Best results. Watson E. Coleman, Patent 
Lawyer, 724 Ninth Street, Washington, D. C. 











OPPORTUNITIES 


SELLING 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 




















OPPORTUNITY WANTED 


MANUFACTURER'S AGENT calling on indus- 

trial, electrical and aircraft manufacturers 
in New England, interested in acquiring ex- 
clusive representation for one _ additional 
account. Nationally known, established pro- 
duction materials, requiring engineering 
knowledge, preferred. MA-568, American 
Machinist. 330 W. 42nd St., New York. 7 


WANTED 


ANYTHING within reason that is wanted in 

the field served by American Machinist can 
be quickly located through bringing it to the 
attention of thousands of men whose interest 
is assured because this is the business paper 
they read. 


WILL PAY COMMISSION 


Commission will be paid to person or persons, 
well connected with the metal working industry, 
who has knowledge to purchase modern surplus 
second hand machine tools from factories. No 
dealers or jobbers wanted. Give full information 
in first letter. 


AW-585, American Machinist 
330 W. 42nd St., New York City 
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Second edition, Revised and Enlarged 


H. M. HALVORSE 
P.O. Box 63, Harper Station 


Gives the Heat treatments on more than 650 
brands of commercial steels. Instructions, tables 
and other useful data. Pocket-size, flexible 
binding. $1.50 Postpaid. 


 etroit, Mich. 


“KNOW YOUR STEEL” | 











PROFESSIONAL 
SERVICES 











PATENTS 


Reasonable charges. 
EUGENE H. PURDY 
Registered Patent Attorney 

1201 Munsey Building 


Inventors write for free booklet giving 
useful patent information. Prompt service. 


Washington, D. C. 

















To Employers 
Who Advertise 
for Men: 


"a letters you receive in answer 
your advertisements are _ sub- 
mitted by each of the applicants 
with the hope of securing the 
position offered. 

When there are many applicants 
it frequently happens that the only 
letters acknowledged are those of 
promising candidates. Others do not 
receive the slightest indication that 
their letters have even been 
much less given any consideration. 
These men often become discour 
will not respond to future advertise- 
ments and sometimes even question 
if they are bona fide. 


We can guarantee that Every 
Advertisement Printed in the Search- 
light Section Is Duly Authorized. 
Now won't you help keep our 
readers interested in this advertis- 
ing by acknowledging every applica- 
tion received, even if you only return 
the letters of unsuccess: applicants 
to them marked, “Position 
a thank you.” If you don't 

to reveal your identity, mail 
thom in plain envelopes. 

We suggest this in a spirit of 
helpful co-operation between em- 
loyers and the men replying to 
‘ositions Vacant advertisements. 








Departmental Advertising Staff 
McGRAW-HILL PUBLISHING 
COMPANY, INC. 

“Put Yourself in the Place of 
the Other Fellow” 
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SEARCHLIGHT SECTION_(> 
AMERICA’S MOST PROGRESSIVE LIQUIDATING CORPORATION 


is constantly offering 
Late Type Machine Tools, Forge Plant Equipment, etc. 
Here are some HIGHLIGHTS in the various plants which we are offering today:- 
At: HENRY FORGE & TOOL CO. and LEBANON DROP FORGE CO: 





DIE SINKING MACHINES, with cherrying attachments. BOARD and STEAM DROP HAMMERS: 
No. 3 and No. 2 PRATT & WHITNEY’S. 5—1000# Chambersburg 

PLAIN & UNIVERSAL MILLING MACHINES 3—1500% Chambersburg 

TOOL ROOM LATHES—16” to 24” 2—16002 Billings & Spencer 


2—20002% Chambersburg and Billings & Spencer 
1—2500#% Chambersburg 
2—1500#% Chambersburg Steam 


SHAPERS: 16” Cincinnati, back geared; 20” Columbia, back 
geared; 14” Potter & Johnson, Universal table. 


GRINDERS: 14” Pratt & Whitney, vertical, ball bearing, plain 2—2000# Chambersburg Steam 
‘confield Us ae chuck 1—3000# Chambersburg Steam 
Greenfie Jniversal Tool & Cutter Grinder, complete. — —_— 
Acme and American Drill Grinders Eagar rg Be ager mae iin 66" beeween hensinas 
U. s. Elec. Double End Tool Grinder, 7% HP. No. 938A Toledo, tie-rod frame, 37” between housings 
SHEARS: Newbold Guillotine Shear, capacity 4”x4” cold (2) No. 75%, (2) No. 74% (4) No. 73% Bliss Presses with side 
Pels Type K.S.— 35 armor—plate, capacity 3%” round, 3” square, shear 
LIKE NEW No. 56 Bliss Consolidated with side shear 


COMPLETE SANDBLAST UNITS & TUMBLING BARRELS: AIR COMPRESSORS: HEATING FURNACES: 
HARDENING AND DRAWING FURNACES: LANDIS AND ACME BOLT CUTTERS; single and double head, 
OSTER PIPE MACHINE, 6” capacity 


MISCELLANEOUS EQUIPMENT: Factory trucks; gasoline trucks for factory use; truck scales; computing scales; 
testing machines; Pyrometers, direct reading and recording. 


OUTSTANDING MACHINES LOCATED IN OTHER PLANTS: 


6” bar NILES BEMENT POND FLOOR TYPE HORIZONTAL 5 TON WHITING OVERHEAD TRAVELING CRANE %I 


BORING, DRILLING AND MILLING MACHINE, direct span, 3 motors, 230 v. D.C. 
motor drive. 42”x35/ PUTNAM GEARED HEAD ENGINE LATHE, direct 
72”x72”x14’ BETTS PLANER, 4 heads, box table motor drive. 


4’, 5’, 6 CINCINNATI BICKFORD PLAIN RADIAL DRILLS 36’x42’ LE BLOND HEAVY DUTY LATHE, direct motor drive. 
25 TON CLEVELAND OVERHEAD ELECTRIC TRAVELING 14’ WICKES PYRAMID TYPE PLATE BENDING ROLL, drop 


CRANE, bucket operating with 1% cu. yd. Haiss bucket, and housing, balance bar, direct motor drive, capacity 1” 
75’ span, 35’ lift, 5 motors, 230 v. D.C. steel, power raise and lower to top roll. 
tndustrial Plants Corporation 
90 WEST BROADWAY NEW YORK CITY 














SPOS PS SSS SS SS SPOS SSS SOOO SSS SSO OSS —SSSSSSSSSSSSSSS SSS SSS SS SSE 


‘ In the Matter of 


‘BURDEN IRON CoO. 


: TROY, NEW YORK 





% A Debtor Corporation 
& Pursuant to an Order by 
% Hon. FRANK COOPER, United States District Judge for the Northern District of New York 


We are Offering at 


PRIVATE SALE 


Exclusive of Horseshoe and Foundry Departments 
APPROXIMATELY SEVEN HUNDRED THOUSAND DOLLARS 
Of Surplus Machinery and Equipment 


Consisting of Rivet Department, Merchant Mill Department, Machine Shop Equipment, Duplicate 
Mill, Blacksmith Shop, Carpenter Shop, Testing and Chemical Laboratories, Warehouse, Shear 
House, Storeroom, etc. 


Approximately 500 tons new Burden’s Best Iron | Approximately 4000 tons usable floor plates in assorted 
1000 Kegs Rivets sizes 
Machine Shop Equipment consisting of: Lathes, Shapers, Railroad Locomotive. Railroad Cars 

Radial Drills, Planers, Alligator Shears, Presses, Thousands of rails assorted weights 

Hammers Power Plant consisting of: 1250 K.W. G.E. Turbine, 500 
One and a half million gallons per 24 hour Pump K.W. G.E. Turbine Generators 


Liquidation Under Supervision of 
W. W. WEISSMAN, President 
Aetna Industrial Corp., 565 Fifth Ave., New York City 
Agent on Premises 
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SEARCHLIGHT SECTION_() 
TWO MODERN MACHINE TOOLS! 


AUTOMATIC GEAR HOBBER 





; SPECIFICATIONS 


AUTOMATIC GEAR HOBBER for Spur, Helical and Worm Gears 


Rated diametral pitch capacity { Steet i’. "", 


Diameter can be cut (with supports) Driving pulley—inches............20x5% 
PEE Cte eisesueedsdaeewonee Driving pulley—R.P.M............ 550 
Diameter can be cut (no supports Height of machine—inches........ 132 
Ss Sade chia reine eee ye tei Net weight in pounds........... 31500 
Face capacity—inches............. 30 Domestic shipping weight in pounds eee 
Cutter arbor diameter—inches..... 1% Boxed weight in pounds........... 35 5100 
er ee! centers work and cutter 4% Floor space—inches..........-.... o4e175 
DP <c,newdersecetiobwetes : f 2 boxes 5 
Work mandrel diameter—inches.... 26 Cubical contents tm cu, ft . { 266 





Constant speed—10-15 H.P. motor with speed about 1200 R.P.M. recommended. 
96-H GOULD & EBERHARDT 





SPECIFICATIONS 
84” x 84” x 18’ Detrick & Harvey Convertible Open Side Planer 


CAPACITY: 85” under Cross Rail by 85” CROSS RAIL: Vertical portion, length, 131” 
between housings. Will plane 96” wide on —horizontal has 20” face. 
a straight surface by angling left hand head. HEADS: Cross Rail Heads have automatic 
Equipped with two heads on cross rail and power and hand feeds in all directions. 


side head; also equipped with additional Tool slides have 19” vertical movement. 

housing with side head so that machine can Side h have 84” ‘sane é b 

be used as a four head double housing Side heads have 84” vertical movement by 

laner. hand and automatic power. Tool slides 
TABLE: 70” wide x 11%" deep. a6? eves. have 15” movement horizontally. 

all—-18’ stroke; three 1%” T-slots; also T DRIVE: Arranged for self-contained belted 

bolt holes, 104%” width of table rack. motor drive and now equipped with 35 HP 
1 flat and 1 V way—width across flat way 12” Westinghouse 220 volt D.C. motor. Equipped 


su 


—width across V way 8% with 18’ auxiliary rolling table. 





Just two of the many modern tools in stock, write to check your requirements 


Nos. 3B & 5I Nazel air hammers 


2 s 
Simmons—Rebuilt 
1”, 1%”, 2”, 2%” & 4” Ajax upsetters 


60” x 60” x 18’ D-H Opsi. Pl. M.D. a” ee 
92” x 87” x 42’ N-B-P H.D. Pl. 4-H. 


Nos. 8, 9 & 25 W. & W. bulldozers 
” ” , 
62” x 18” x 38’ Sellers Frame PI. LATHES 


CONVERTIBLE OPENSIDE PLANER 


MACHINERY COMPANY, INC. 


36 VAN VECHTEN AVE., NEWARK, N. J. 














FORGING TOOLS 


Cleveland 8-Spindle 
Rotary Spline Hobbers 


” ” , . 
30” x 30” x 10’ Newton Slab Miller enrahe Deiedin Genet head 
90” N-B-P Driving Wheel La., M.D. ee aut geared bend : 
” ” 20”x10’ ee rentice geare ea 
36” and 42” Bull. New Era T. B. M. Nos. 2, 2A, 3A & 6 W. & Swasey turret 


24” Bullard vertical turret 


BORING MILLS 


100” Cin. Massive Type Bor. Mill 
7’-10’ N-B-P Ex. Type Boring Mill 





109” x 50’ N-B-P Ex. H.D. G.H. La. 60” Gisholt 
96” x 4814’ N-B-P H.D. G.H. La. a — 
i . 2” Kin 
NEW 55” B. & T. La., Beds to 140 42” or & Marvey 
NEW 4” Bar D & H Floor , A B. M. 34” Colburn single turret 
No. 7 Springfield Rotary Sur. Gr. 
GRINDERS 
No. 16 Blanchard Vertical Sur. Gr. No. 72 A3 Heald Sizematic internal 
No. 3 Cin. Univ. Rect. O-Arm Mill. ao Weg Momebaré retary quince 
No. 2 Kempsmith Universal Miller —- Oe a 
No. 5 Cin. Hi Power Miller, S.P.D. No. 2 a ae 
Nos. 2 & 3 Brown-Sharpe Vert. M iat tier ta Geer cnamed Bins These machines will hob 8 axle shaits 


or similar work of various lengths up 
to 31” at the same time. We have 3 
machines available and can quote 


Write for New Illustrated List. 2100 TOOLS IN STOCK 


Send for List 








SIMMONS MACHINE 
TOOL CORPORATION 


1758 N. Broadway 149 Broadway 
Albany, N. Y. New York City 


MILES MACHINERY CO. 
SAGINAW, MICH. 


individually or lot price for the three. 


LOUIS E. EMERMAN & CO. 
1763 Elston Ave. Chicago, Ill. 











OTT MACHINERY SPECIALS 


Automatics, 9/16-13/16" Davenport, 5 spdie. 

Boring Mills, 52” Bullard, 2 swivel Heads 

Boring Mills, Landis 3” bar—24"x50" Table, M.D. 

Miliing Machines, Ingersoll open sd., 30x96” table 

Milling Machines, #1B Milwaukee Plain & & Univ. 

Presses, Toledo #56 Trimming with Side Shear 
And Many More Good Tools 


OTT MACHINERY SALES, INC. 
542 Second Ave. Detroit, Michigan 








Automatic 9/16" “‘C’’ Nat. Acme, M.D. 

Boring Mills 42” King & 66” Betts, 2 Hd. 

Bulidozer, #9 W&W. 

Drill Radial 5’ Cin-Bick. M.D. ‘ 

Lathe Turret 2-A & 3-A W&S SPD. 

Planer 60°60°20’ Pond. 4 heads, B.D. 

Pipe Machines 2 to 12” M.D. 

Thread Roller, #7 W-F 1%”, B.D 

WEST PENN MACHINERY COMPANY 
1210 House Bidg., Pittsburgh, Penna. 








10’ and 8’ Ohl Power Brakes #10 Gauge 

10’ and 8’ Ohl Power Shears 3/16” Cap. 

#115 Ferracute Double Crank Press Tie 
Rod Frame, 70” between Uprights 


FRANK J. LUNNEY 


“METAL WORKING MACHINERY” 
116 N. 3rd Street, Philadelphia, Pa. 
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MOTOR DRIVEN 
NORTON GRINDERS 








LOW COST 

Substantial saving in prices 
makes these machines real 
bargains. 

PRECISION 


True alignment of spindle— 
Wheel slide — and table to- 
gether with accurate fitting of 
component parts insures pre- 
cision limits of accuracy. 


FINISH 


Elimination of all gears in work 








head—results in extremely fine 


finish. 
SIMPLE MOTOR DRIVE 


Only 2 motors used—constant speed—no variable speed motors required. 


Guaranteed New Machine Performance! 
Immediate shipment! 


PHONE TOOLS CABLE ADDRESS 


HAYMARKET 7660 Reg. U. S. Patent Office “REMAND” 


HILL-CLARKE MACHINERY CoO. 


OFFICE: 651 WASHINGTON BOULEVARD 
PLANT: 2lst ST. AND KILBOURN AVE. CHICAGO 
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GRINDERS 





CYLINDRICAL 


Cincinnati Saddle Type 8”x18”, 8”x36” 
Brown & Sharpe #10, #12, #14, #30A 
Cincinnati Plunge Cut 12”x18” 
6”x30”, 10’x24”, 10”’x36”, 

10”x72”, 'o 13°33", 13°x72” 
Landis Hyd. 6”x20”, 6”x30”, ‘8”’x30”, 10”x36” 
Norton 6”x32”, 10”’x18”, and 10”’x36” Type 

BA, 10’x50”, 10’x72”, 14”x36”, 14”x72” 
Arter Auto. Cylindrical #132 


INTERNAL 


Bryant Hole #3, #12, #18 
Bryant Hole & Face #12A 
Heald #50, #60, #65, #70, 


#75, #85 
Heald #72 “Size-Matic”’ 
Heald #72A3 “Gage-Matic”’ 
Greenfield “‘Hydroil’” #12, #52 
Giddings & Lewis “‘Teromatic’” #11 
Rivett #103 


CENTERLESS 


Cincinnati #2, and #3 


DISC 
Gardner Opposed Hyd. #123 (16”) and 
#84 (16”) 


Gardner Prod. Opposed #84A (22”) 

Gardner Opposed #14 (16”) 

Besly Opposed #6 7" #26 (18”) 

Gardner Horiz. #24 (53 

Gardner Single End #50 (30”) 

Gardner D. #2 (18”)), #3CB (18”) #4 
(23”), #6 (26°), tg (or #27 (22”) 

Besly D. E. #41 

Hisey-Wolf D. E. ODA 20”) 


UNIVERSAL 


Brown & Sharpe #1, #2, #3, 
Cincinnati 16”x48”, #2 (12”"x36’ i 
Thompson 10”’x36” 


SURFACE 


Heald Rot. #20, #22, #25, #25A, #255 
Hanchett Rot. #72 Type C (3 heads) 
Pratt & Whitney Rot. 8” 
Blanchard Vert. #16, #16A 
Pratt & Whitney Vert. 14”, 
Abrasive #3, #5, #33 
Badger #8 

Brown & Sharpe #2 
Diamond 84”, #4, Type F 
Gardner #1, Pty m= + Hyd. 
Norton T oe e 6”x10"x36" 
Reid Hyd. #4 

Wilmarth & Morman #78 
Bridgeport Knife & Face #180 


This is a listing of GRINDERS in our Chi- 
cago Stock. any other machine tools 

LATHES, MILLS, DRILLS, SHAPERS, 
. CHUCKERS, SCREW MACHINES, 
GEAR eat and. PRODUCTION TYPES, 
STRUCTURAL, 


Louis E. Emerman & Co. 


1763 Elson Ave. 


14” Mod. B 


Chicago 














GRINDERS 
#8 Gardner B.B, Disc Grinder 40” 


iscs 
#78 Wilmarth & Morman Surface 
Grinder M.D. 
#3 Abrasive Surface Grinder 
#33 Abrasive Surface Grinder M.D. 
#3 Be innati Centerless Grinder 


14x50 Norton Cylindrical Grinder 


PRESSES 


1—#3 V&O Dial feed Press 

3—#21 Bliss O.B.I. Punch Presses 

4—#20 Bliss O.B.I. Punch Presses 

2—#19 Bliss O.B.I, Punch Presses 

2—#18 Bliss O.B.I. Punch Presses 

1—#306 Bliss 8.8. Geared Press 6” 
Shaft 6” Stroke 

1— #50 Toledo Arch Press 

1—#79% Bliss S.S. Geared Press 10” 
Shaft, 18” Stroke, shut height 30” 

1—300 Ton Niles Bement & Pond 
Wheel Press. M.D. 


BRAKES 


1—10’x10 Ga. Dries Krump 
1—10’x10 Ga. Dries Krump Box and 
Pan Brake M.D. 


Yi 






c 





LATHES (TURRETT) 


Libby—26”x7%%” Hale M.D. 


LATHES (SCREW LATH- 


ING) 


i & Whitney Gagemaker Lathe 

1—Lodge & Shipley 
Head 12 Speed M.D. 

2—Bridgefords—26”x14’ Bed. 
Head 

1—LeBlond 24”x12’ Bed. Cone 

1—Hendey 16”x6’ Tie Bar. 


16”x6’ Geared 


Geared 


a * UIUUQQNUUUUOUAUNUUUUONUUUI1 


FALK 





ing Heads, Motors, etc. 


| 





Also a large Variety of Millers, Lathes, Shaper, 
Drills, Punch Presses, Shapers, Compressors, Divid- 
Over 3000 Tools in stock. 


Send us your inquiries 


PHONE — WIRE — WRITE 


MACHINERY 
13 WARD ST., ROCHESTER, N. Y. 


(IUUUAUOUIUNUUUNLULUULN 
STOCK 


MILLING MACHINES 


#3 Brown & Sharpe Vertical Mill, 
arr. M.D. 

#3 Cincinnati Vertical Mill arr. M.D. 

#2 Van Norman Duplex Milling Ma- 
chine 

#% Van Norman Duplex 
Machine 


BORING MILLS 


Bullard 24” Rapid Production—arr. 
M.D 


Milling 


Colburn Diamond Boring Mill, M.D. 


DRILLS 


6 ft. Niles Bement Pond Universal 
Radial Gear Box Drill 

3 ft. Cincinnati-Bickford Radial Gear 
Box Drill 

Avery single spindle #3 M.T. with 
Tapping Att. 


AUTOMATICS 


1—3%” Cone Automatic M.D. 
2—#0 Brown & Sharpe Automatics 
6—#00 Brown & Sharpe Automatics 


SHAPERS 


1—16” Gould & Eberhard 
Single Pulley Drive 
1—18” Gould & Eberhard 
Single Pulley Drive 
1—20” Gould & Eberhard 
Single Pulley Drive 
Gould & Eberhard 
Drive 


Shaper 
Shaper 
Shaper 


1—24” Shaper 


Single Pulley 


SHEARS 


1—3/16x10 ft. Dries & Krump All 
Steel Squaring Shear M.D. 
1—#342 Niagara 10 Ga.x42” 


NIBBLERS 


1—6” Campbell M.D. 
2—34” Lake Erie Engineering S.P.D. 


TT ie UUUTTOOAQUUNENOUUNOOUUUUAI “mm QS 










5 


"nam 


UUOUQQUUUUOANOOUUUOEEEAUUIHI | 


COMPANY 


o 








No. 3 Long & Allistatter Gate Shear 
36”x%4”" capacity 

Landis Plain Grinders 12”x42”, 12x52”, 
self contained countershaft, motor drive 

Landis Crankshaft Grinders 16”x48”, 
self contained countershaft motor drive 

No. 3-B Milwaukee Universal Miller, full 
equipment 8.P.D. 

No. 4 Le Blond Heavy Duty Plain Miller 
8.P.D. 

No. 4-B Becker Vertical Miller M.D. 


Write for latest Iroquois Stock List. 


IROQUOIS MACHINERY CO. 


662 Ohio St. Buffalo, N. Y. 


Boring Mill, 42” Bullard, 2-Heads, PRT. 
Drill, Radial, 6’ Amer. Univ., G.B., M.D. 
Drill, Radial, 6’ Reed-Prentice G.B., SPD. 
Hammer, Power, 100 lb. Little Giant. 
Keyseater, Morton, 2%”x24”, S.P.D 
Lathe, 36”x16’ N-B-P. DC Motor. 

Miller, #4 Ohio, range: 72”x30"x20”. 
Miller, #3 Cin. High Power, M.D. 
Miller, #2 Kempsmith Univ., cone. 

Pipe Mach., 18” Standard, M.D. 

Pipe Mach., 6” Landis G.B., M.D. 

Pipe Mach... 4” Oster, M.D. 

Pipe & Nipple Mach., 2” Landis, M.D. 
30”x30”x8’ Cin. 1l-rail & 1-side 


. MD. 
Shaper, 28” American, Belt or M.D. 
Welders, Spot, 33, 50 & 133 KVA. 
Welders, Butt, 200 & 300 KW. Winfield. 


Marr-Galbreath Machinery Co. 
58 Water St. Pittsburgh, Pa. 

















Planers, Milling Machines 
Drill Presses, Grinders 
Shapers, Lathes, Boring Mills 


Monarch Machinery Co. 
325 No. 3rd St., Phila., Pa. 


All Monarch Machine Tools Are Sold on Approval 
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POWER PRESSES 


BLISS, TOLEDO, V & O, ET( 
ARANTEED 


JOSEPH H Y M A N & SONS 


Tioga, Livingston and Almond Streets 
Philadelphia, P 


REBUILT Gl 
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NILES-BEMENT-POND 16’ Heavy 14’ Table—Motor Drive 


IMMEDIATE DELIVERY 


PARTIAL LIST FROM OUR CLEVELAND WAREHOUSES .. REBUILT AND GUARANTEED 











AUTOMATICS | 3 spdl. Leland Gifford. P.F. | CENTERLESS No. 78 Wilmarth & Morman No. 2 Cincinnati, S. Pull. (3) 
Fay 14” Automatics. (2) | 4 spindle Henry Wright, (2) GRINDERS 8” Arter Rotary. (2) No. 2K & T, special motor in 
Model A Goss & DeLecuw | 6 spindle Avey. Heim Motor Drive. 15”x15"x120" Norton Openside Base. (2) 
No. 6 LeBlend Multi Cut. (2) | 8 spindle Allen. No. 2 Cincinnati, M.D. (2) No. 10 Blanchard, M.D No. 2B K & T, (2 
3x5 Lodge & Ship. Duo. (2) RADIAL DRILLS DISC GRINDERS | No. 16 Blanchard, 26” Mag- | No. ang innati ‘Hien Power. 
12”x12"x42”_LeBlond Multi. 3’ American Sensitive Radial. No. 2 Gardner C/S, netic chuck, (3) | No, 3B K & T. 
HORIZONTAL | 4° American Closed head, No. 10 Besley C/S. No. 16A Blanchard Auto. (2) No. 3B B & 8, A. 4 pull. 
BORING MILLS | S.P.D. No. 14 Besley C/S. | UNIVERSAL GRINDERS No. 4 LeBlond, Cone Dr 
No. 3i Lucas q 4’ Morris Radials. (2) No. 141 Besley M.D. | 10°x36” Thompson No. 4B B & 8S, M.D. (2) 
a > —— M.D tig” B 5’ American Radials. (3) 19-5€” Besley Vertical M.D. |} 42”*x18” Cincinnati. wer Cincinnati, H. Pr., M.D. 
0. efiance, ar, 6’ American. (3) a Z | 12”*x36” Cincinnati. 2 " 
VERTICAL | 7° American. PLAIN. CYLINDRICAL | MISCELLANEOUS No 5 B & S, M 
BORING MILLS | 7 Dreses. No. 11 B & S. (4) GRINDERS UNIVERSAL MIL, LERS 
24” Bullards, New Era. (5) | MULTIPLE No. 12 B & S. 16”x32” Landis Crankshaft | No. 3 Kempsmith, C. Dr 
36” Bullard, New Era. | SPINDLE DRILLS 10”x18” Norton BA type. |} 30” Diamond Heavy Face | VERTICAL MILLERS 
42” Bullards, New Era. (2) No. 12 Natco. No. 14 Natco. 10”x36” Norton. (2) Grinder. Model C-2 Becker. 
42” Gisholt, Turret head. Swiv- GEAR CUTTERS 10”x50” Norton. (2) | JIG BORERS No. 3 Cinci., Mtr. in Base 
el Head. (2) & HOBBERS 12”x18” Cincinnati. M.D. (3) | MP4 Sip Swiss. (2) No. 4 Cincinnati Feed in Knee. 
16’ Niles-Bement-Pond. No. 1 Adams Far. Hobber. 12”x48” Cincinnati, No. 2 Pratt & Whitney. 7 PLANERS 
B HING No. 12 Barber Colman. (16) 14”x50” Norton. LATHES 36"x36"x12’ Cleveland, openside. 
MACHINES No. 9H G & E Hobber. 16"x36” Cincinnati. 14”x6’ Hendey Cone Drive. 42”x42"x10" Gray. (2) 
No. 4W J. N. Lapointe Hy- 11” Gleason Bevel Finisher. 16°x72” Landis. 14”x8’ Prentice Grd. Head. 48"x48"x10" Gray. ; 
draulic. 18 H. G. & E. Hobbers (3) INTERNAL GRINDERS | 18’x8’ Schumacher Boye & 48" x48" x30’ Cincinnati. 
No. 3 Dble. J. N. Lapointe. No. 3. 26” B & S Automatic. No. 70 Heald M.D Emmes, Cone Drive. 60"x84"x14’ Cleveland, openside 
No. 3 Single J. N. Lapointe No. 36-B G & E Automatic No. 9 Cincinnati. | 16”x8’ Hendey Cone D. (3) 96”x96 x18" Niles. ’ 
HIGH DUTY DRILLS Gear Cutter, for Spur & No. 12 Hydroil Greenfield, Mo- 16"x8’ Amer. Grd. Hd. (3) PRESSES 
‘0. 121 Baker. Bevels. tor Drive. 18’x8’ American Grd. Hd. 30 ton Lucas Forcing 
No. 216 Baker. No. 16 H.S. G & E Hob. (9) SURFACE GRINDERS 18°x10’ L & S, Slct. Hd. TURRET LATHES 
No. 217 Baker. (3) No. 36 H G & E Hobbers (3) 8” P & W Vert. Rotary. 19’x8’ LeBlond, Cone Dr, No. 4 War. & Swas. Univ. g.h. 
No. 315 Baker. 96” G & E Hobber. No. 3 Wilmarth & Morman. 4” Lo Swing 2%4"x11” Cincinnati Acme, 

No. 14 Colburn. 20”x8" American Geared Head. No. 6 Gisholt, (5) V belt M.D. 
Ho. ae Bober. (3) as Schumacher Boye & No. 6 Warner & Swaseys, (5) 
0. 42 aker, Hvy. Pat. (2) “mmeés. No. 2A Warn. & Swaseys. (6) 
No. 2, two Spindle Colburn. f SPECIAL SELECTIONS 24”x10 Hendey No. 3A Warn. & Swaseys, (4) 
UPRIGHT DRILLS 16’ Niles-Bement-Pond Boring Mill. _Aromarz0 MILLER 24”x26" Labbeys, one 7%” Hole 

1” Cincinnati Bickford. (9) > Pind : ° Cincinnati Hydraulic in Spindle. (2) 
24” Cincinnati Bickford. (10) 48x48x30’ Cincinnati, double housing, 4 heads Duplex, M.D. No. 2L Gisholt Timken sp. 
») SENSITIVE, DRILL 60’’x84’’x14’ Cleveland, Openside Planer M.D., 3 hds. b. es _ Auto- SHAPERS 
s 2 ° matic Widne 3) No. 16” Hendey, 8.P.D. 
2 spindle Sipp. 96x96x18 Niles, Double Housing Planer, 3 heads. HAND MILLER No. 20” Hendy &.P'D. 
No. 2B Edlund, Sep. 96” Gould & Eberhardt Hobber No. 6 Whitney. (2) 20” Smith & Mills, Cone Dr. 
2 spindle Edlund. (3) er e . No. 2 Bristol 
2 spindle No. 3 Avey. P.F. (2) No. 2 Cincinnati Centerless Grinders. No. 2 Pratt & Whitney, M.D. 25° ‘Amit Mills spndl. drive 
spindle en. N } ULERS | } 
2 spindle Fosdick. P.F. No. 32 LUCAS BORING MILL No. 1 Kempsmith, Cone dr. | 24 Gould & Eberhardt, S.P.D. 
3 spindle No. 1% Avey. No. 2B B & 8, M.D. (2) | 25° Smith & Mills, Sgi. Pul. 











WRN MIRA RERRTRESTRERRERN 


35 years continuous service to the metal working industry 


MAIN OFFICE—CLEVELAND, OHIO 
BRANCH OFFICES: CINCINNATI DETROIT PITTSBURGH 
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SEARCHLIGHT SECTION [= 
LIQUIDATION of NAZEL ENGINEERING WORKS 


All the Machinery of This Well Known Machine Tool Manufacturer Offered For Sale Direct From Foundations 


A FEW OF THE EXCEPTIONAL ITEMS 
NAZEL PRODUCTS WILL BE MANUFACTURED BY 
The Nazel Hammer and Dill Slotter Division of the Lobdell Car Wheel Company, Wilmington, Del. 


Address all inquiries on new Hammers and Slotters and service for machines now in use, to the above company. 








36"x36"x10" WOODWARD & POWELL Planer, 14"x6’ HENDEY Tool Room Lathe with taper 
belted motor drive, 3 heads, box tabl belted motor drive, 3 heads. attachment, 2 chucks, collet attachment; belt dr. 

#35 LANDIS 3%” ta Floor Type Horizontal Bor- 25” SMITH & MILLS Crank Shaper, single pulley 25x17’ LEBLOND heavy duty Lathe, belt drive, 
ing Mill with base plate, outboard support and drive, 8 speeds, quick change gear, 126” centers, chuck, regular 
table. #3B KEARNEY & TRECKER Plain Miller, double equipment. 


6’ FOSDICK Radial Drill, belt drive through 18 over arm, single pulley drive, table 15x70”, 
speed gear box, 15” round column, box table. range 34”x12"x19". aa! a 30”, Ba leas Pneumatic Hammer, 


I Vertical Boring Mill, self-cont’d belt #1B KEARNEY & TRECKER Universal Miller, 
© aan ue content cok, rapid traverse, quick double over arm, single pulley drive, table 9%” x 18” DILL Slotter, belt drive, adjustable head, table 
change feeds, 4 chuck jaws. 38%”, range 23” ‘x8”x18", with dividing heads. 33” diameter, all power feed. 


35 Other Machines Available—Send For Complete List 


THE Q@°RBRIEN )QACHINERY qo. 
113 N. THIRD ST. PHONE MARKET 0727 PHILADELPHIA, 


BORING MILLS 


60’x60"x16’ DETRICK & HARVEY oe Planer, 








PA. 








Over 30 Years Experience in Rebuilding Machinery 


VERTICAL BORING MILLS HEADERS 
24” Bullard New Era. No. 5C Manville 8.8.8.D. Ball. 
36” Bullard New Era. Several—No. 0 Waterbury Farrell Late 
60” Niles Bement Pond. type D.S.S.D. Toggle M.D. 


Ss —! 1 
HORIZONTAL BORING MILLS se 





3” Lambert. No. 11 &No, 22 Waterbury Farrel! D.S.S.D. 
RADIAL DRILLS ES 

2%’ American. 14”x5’ American Geared Head. 

314’ Fosdick. 14”x6’ Hendey Yoke Head. 

5’ American Triple Purpose. pw [an See Head. 
GRINDERS 1 -b. endey eared Head, Arranged 

No. 10 Brown & Sharpe Plain, M.D. 17”x6’ LeBlond Heavy Duty. 

~~, 2 Brown & Sharpe Self Contained. 48”x16’ McCabe Double Spindle—26”- 

.D 48”x16’. 


10”x18” Norton Type A Plain. 

14”x36”-42” Norton Model §81, 
Crank Pin. 

Several—No. 1 & No. 2 Brown & Sharpe 
Universal. 

No. 13 Brown & Sharpe Universal and 
Tool. 

14” Pratt & Whitney Vertical Surface. 

No. 16-A Blanchard Automatic Surface. 
Three M.D. 


type B 





26”-48”x24’ McCabe Double Spindle. 
MILLERS 


No. 2A Brown & Sharpe Universal, M.D. 
No. 2 Brown & Sharpe Universal. 

No. 20 VanNorman Duplex. 

No. 2M Cincinnati Vertical. 

No. 2 Kempsmith Vertical Maximill. 
No. 14 Garvin Vertical. 

No. 4B Brown & Sharpe Plain. 


61” Bullard Maxi-Mill 96” Bette Heim Centerices. No. 13B Brown & Sharpe Plain 
54” Bullard Maxi-Mill 54” Colburn No. 70 Heald Duplex Internal. No. 33 Brown SLOTTERS M.D. 
44” Bullard Maxi-Mill ” Colburn TT 
- “- -~» penal THREAD ROLLERS Several—No. 0 Waterbury Farrel Auto- 
54” Bullard “New Era’ 52” Gisholt No. 10 Waterbury Farrel. : matic Screw. 
42” Bullard “New Era” 42” Gisholt No. 10 Waterbury Farrel Reciprocating Several—No. 1 Waterbury Farrel Auto- 
” lard “ Era” 2g ish Side Feed, M.D. matic Screw. ¥3 
2° Bul Now 30” Gishels Several—No. 1B Manville. Several—No. 1 Manville Automatic Screw 


14” Bullard Mult-Au-Matic 42” King 

12” Bullard Mult-Au-Matic 30” King 

8” Bullard Mult-Au-Matic 412” Putnam 
30” Bullard 


Louis £. Emerman & Co. 


1763 Elston Ave., Chicago, Ill. 


SCREW MACHINES 
All sizes Brown & Sharpes. 
7% Model A Cleveland 
3%” Cone Four Spindle. 


J. L. LUCAS 


3 FOX STREET 


TURRET LATHES 


2—#3 A.G.H. Foster. 
2%”"x24” 


Jones & Lamson Steel Flat 
Head, M.D. 


& SON, INC. 


BRIDGEPORT, CONN. 











#2 BARRETT 56” Horizontal Floor Type 
Boring Mill; 4 step cone drive, quick 
change gear to feeds; equipped with bars 
28’, 13’ and 9’ x 5”; auxiliary table 4’ x 
12%’ “*T’’ slotted with outboard support; 
2 steady rests, 1 STAR turning tool, 3 
STAR turning heads, 2 bar supports and 
2 turning heads on shaft. 


24” LIBBY Model “C” Turret Lathe 7%” 
hole through spindle; M.D. by 3-60-220 
motor, chuck and cross slide. 

GEO. H. OHL 10 Power Brake; \” 
capacity; friction clutch drive (8’-%” 
cap.) 


Industrial Machinery Co., Inc. 


2200-2300 Fletcher Ave. 
Market 2002 


indianapolis, Ind. 








UNUSUAL VALUES 


The following are larger machines in a 
complete plant that we have for sale: 
36"x36"x12’ Gray Planer, 4 head 

24” Barker Shaper 

0. 5 Defiance Boring Mill 

25”x12’ Sidney Lathe 

18”x8’ Monarch ame 

14”x6’ Monarch 

No. 3 LeBlond Pisin Milling Machine 

24” Hooter Drill Press 

24”x12’ Gout Bend Lathe 

6x6 Pa 2 igh Speed Hack Saw 

3-%’ Silver Radial Drill 

1-%” Woods Tiited Turret Lathe 

J & L Flat Turret Lathe 

Portable Crane 

MOTORS—New 5 HP 3 phase, ball brg. $55.75 
Other sizes equally low priced. Also rebuilt motors. 


THE OSBORNE & SEXTON MACHINERY CO. 
COLUMBUS, OHIO 








1—#2 Pratt & Whitney Jig Borer, com- 
plete. 

1—#7 Fellows L.S. Gear Lapper. 

1—#10 Fellows L.S. Gear Lapper. 

2—#11 Brown & Sharpe Plain Grinders. 

1—#6 Toledo Punch Press O.B.I. 

1—#13B Brown & ag Mill, complete. 

1—#3 Kempsmith Plain M 

1—4 Spindle LeLand Gifford Drill with 
Tapping Attachment. 

1—5’ Cincinnati Bickford Radial Drill. 

1—Twin #12 Oilgear Broach. 

1—Michigan Involute Checker. 


Your inquiries receive prompt attention 
CENTRAL MACHINE TOOL CORPORATION 


122-126 Nebraska Ave., Toledo, Ohio 
Adams 1914 











DRAW- CUT 


” PLANER, BORING 
72 MILLING and DRILLING 
MACHINE—MORTON 
Self Contained Motor Drive 





LARGE TOOLS 
OUR SPECIALTY 


ROSENKRANZ, WEISBECKER & (C0., INC 


149 BROADWAY, N. Y. C. 





BORING MILL 


6l/ ‘' HORIZONTAL, DETRICK & 
HARVEY, FLOOR TYPE, 
BAR MOTOR DRIVE 

Capacity 12° Vert. 16" Horiz. Trav. 
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SEARCHLIGHT SECTION_(> 





Unusual “BUYS” 
LATE TYPE MACHINES 


N.B.P. 38-44” VERT. BOR. MILL WITH 
SIDE HD. 


NILES 10-16’ VER. BOR. MILL; P.R.T. 
GISHOLT 72” V. B. MILL; 2 HDS. PRT. 
GISHOLT 42” V. B. MILL; 2 HDS. PRT. 
COLBURN, 72” VERTICAL BOR. MILL 
CLEVELAND 48”x48”"x16’ 0.8. PLANER 
HEALD #20, #22, #255 ROTARY SURF. 
BLANCHARD NO. 16-30” CHUCK; M.D. 
FELLOWS #7-7A GEAR SHAPERS 
G & E #36H GEAR HOBBER 
FELLOWS NO. 61 & 615 GEAR SHAPERS 
GLEASON 24” & 48” BEVEL GEAR 
PLANERS 
K.&T. NO. 3B, NO. 4B PLAIN MILLERS; 
MOTORS-IN-BASE 


B.&8. NOS. 3B, 4B, 5B PL. MILLERS; 
MT. DR.; POWER RAPID TRAVERSE 


VAN NORMAN #21 DUPLEX MILLER 
B. & 8. NO. 4 AUTO. SCREW MACH. 
GISHOLT NOS. 2 & 3, SCREW MCHE’S 
B &S8 NO. 6F, SCREW MACH. 

B & 8 NOS. 00G. & 2G AUTO’S 

ACME, 154” “C” 5-SPDLE. AUTOMATIC 
W.&8. NO. 1A UNIV. TURRET LATHE 
FOSTER NO. 2B UNIV. TURRET LATHE 
BLISS #27K-1000 TON COINING PRESS 
STAMCO GAP SHEAR, 3/16” CAP. 127” 

LONG 


SELLERS 42” WHEEL LATHE 
CLEVELAND 90” MULTIPLE PUNCH 
GISHOLT DYNAMIC BALANCER 
PARTIAL LIST 
1000 OTHER MACHINES IN STOCK 
ASK FOR LATEST CATALOG 


oe ae ee 


ON i, Ot 2 ak A OU Oo 


410 BROOME ST... NEW YORK 











HIGH GRADE MACHINE TOOLS 


LATHES 
birx20’ Gradford Cone Ha Guick’ Change. 
() e 
American Cone 


3 0’ Am 

‘x20’ Am SA oy Hd. 8.P. 
40°x14’ J. J. M ee a — ‘Qc. M.D. 
42”x18’ Bridgerord Grd. H 


GRINDERS 
14” P&W BB Surface Grinde 
ng ne & Marmon Surface Grinder 
, 60, 65 and 70 H 


e 

2%” Lan 
ORING MILLS 
60” — P. Re 
3%” Franklin §.P.D. 
2%” Universal Horiz. S.P.D. 42” Cotbura 
MILLING MACHINES 

#3 Cincinnati H.P. Plain 
#4 Cincinnati H.P. Plain 


No. 3 Kempsmith Universal, Cone 
#4 Rockford Plain S8.P.D. Power rapid traverse 


RADIAL AND Md ey DRILLS 

Sin hid o manta bie 

, 4 an erican ple Pu E Hd. 
20” 3 sae Barnes camelback cues 

SHAPERS 
16”, 20°, 24” G.&E., mtr. dr. thru. g.b. 
MISCELLANEOU 
13’x%” Covington Plate Shear » 
3A_Warner & Swasey S. 
#2A Warner & Swasey Univ. M.D. 
Write for Complete Catalog. We Buy, Sell and 
Exchange 


CINCINNATI MACHINERY &SUPPLYCO. 
217 East Second St. Cincinnati, Ohio 
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EMCO REBUILT 
MACHINE TOOLS 


GRINDERS 
No. 3 Cincinnati Centerless, 5 motor dr. late type 
No. 50, 55, 60, 65 Heald Cylinder 
6x18", 10x24”, 10x36", 10x52”, 10x72”, 12x52”, 
12x72”, 16x32", 16x52”, 20x144” Landis Plain 


ve 
10x36” Landis Integral Cam Grinder, m.d. 
6x32” Brown & Sharpe, belt 
6x32”, 10x36", 10x50”, 10x72", 12x72”, 16x36" 
Norton Plain Cylindrical, belt 
8x30” Modern, m.d. 
No. 14 Brown & Sharpe, belt 
10x50” Norton, m.d. 
10x72” Norton, 2 motor drive, late 
12x18” Cincinnati Plain, 3 motor drive, late 
14x72” Norton, 2 motor drive, late 
No. 4, 6 Gardner Disc, m.d. 
No. 12, 20 Gardner Disc, belt 
No. 24-53” Gardner Disc, m.d. 
No. 3 Bryant Semi-Automatic Hole, m.d. 
No. 11 Giddings & Lewis Teromatic, 3 motor dr. 
No. 15A Bryant Pin Semi-Au. Hole & Face, m.d. 
6x10x36” Norton Type G Surface, m.d., late 
14” Pratt & Whitney Vertical Surface, ball m.d. 
No. 3 Brown & Sharpe Planer Type Surface, belt 
No. 10U Norton Lapper, m.d. 
No. 33 Abrasive Vertical Surface, m.d. in base 
No. 3 Abrasive Surface, m.d. in base 
18x48” Diamond Light Duty Face, m.d. 
30x84” Diamond H.D. Face, m.d. 
No. 1% Cincinnati Tool & Cutter, belt 
No. 4, 5 Oliver Drill, m.d. in base 
No. 3 Brown & Sharpe Universal, belt 


PLANERS 
144”x76"x48’ Liberty Open Side, variable speed 
motor drive. like new 
60”x60"x30' Liberty Double Housing, variable sp. 
moter drive, brand new 
48”x48"x18’ Putnam Heavy Pattern, belt 
48”x48”"x16’ American, reversing motor drive, D.C. 
48”"x48"x15’ Niles-Bement-Pond, reversing, m.d. 
48”x48"x14 Niles-Bement-Pond, reversing m.d. 
39”’x39"x10’ Cincinnati Forge Type, belt 
36”x42"x26’ American, belt 
36”x36"x12’ Niles, m.d. 
36”°x36"x12’ Fitchburg, m.d. 
ma G,. A. Gray, m.d. 
28”x28"x10’ Cincinnati, belt 
24°x24"x6" _ belt 


belt 
24” Cincinnati Crank, belt 


BORING MILLS 
24”, 42” Bullard New Era, m.d. 
30” Gisholt, belt 
37” Niles, m.d. 
42” Bullard | Rapid Production, belt 
42”, 52”, 60” Gisholt, m.d. 
42” King, m-d. (3) 
No. 1 Cleveland Horizontal. s.p.d., 2%” bar 
No. 2 Beaman & Smith Horizontal, m.d., floor 
type, 5” bar 
No, 4 Niles-Bement-Pond Hor., m.d., 5%” bar 
Niles-Bement-Pond Cylinder Borer, m.d., with 
12” main bar 





No. 2 Cincinnati Plain Milling Ma- 
chine, m.d. in base, Timken Bear- 
ings, National Standard Spindle, 6 
way rapid trave 

No. 3 L Gisholt Turret Lathe, m.d., 
ball bearing. 


PRESSES 


No. 268% Toledo Toggle Drawing, m.d., double 
geared, 84%” between uprights, weight 175,000 Ibs. 

No. 92B Toledo Double Crank, geared 

No. 54A Toledo Special, m.d. 

DG53 Ferracute Redrawing, m.d. 

851 Ferracute Double Crank 

No. 35 Toledo B.G., Stiles type 

No. 33 Swaine O.B.I. 

No. 16 Bliss Horning 

No. 6 Waterbury- Farrel Double Crank 

No. oA Willard O.B.I 

No. 5 Bliss Stiles Type 

No. 2 Verdin, Kappes & Verdin O.B.L. 

No. 2 Thomas 0.B.1 

P2 Ferracute, Stiles Type 

No. 2S Consolidated O.B.I. 

No. 1% Bliss Cam 

No. 1 Toledo O.B.I. 

Waterbury-Farrell Single Acting Open Back 


GEAR MACHINERY 
No. 1 Cross Gear Tooth Rounder, m.d. 
6”, 11” Gleason Gear Generators, belt 
16” Cincinnati Gear Hobber, m.d. 
No. 8, 12 Barber-Colman Gear Hobbers 
No. 12 Barber-Colman Gear Hobbers, dbl. overarm 
No. 44 Brown & Sharpe Gear Hobber, m.d. 
No. 3, 4, 5 Brown & Sharpe Gear Cutters 
No. 5A Lees-Bradner Gear Generator 
No. 6, 61, 65, 615 Fellows Gear Shapers 
No. + _HS Gould & Eberhardt Gear Hobber, 
type C 


More than 1500 Machines in stock. 
Ask for List. 














EASTERN 


MACHINERY CO. 
1004 TENNESSEE AVE 


CINCINNATI OHIO 





1939 











PARTIAL LIST 


Serine Machines, 5” Bar N-B-P Floor Tyee 
No. 3 Hamilton, Floor on. 4" bar 
No. 3 Barnes Double LL, 3%" Bars 
No. 3 Rochester, a 
No. 3A_Universal, 
No. | Cleveland, ‘on ‘bar 


Boring Mills, No. {-A Pratt & Whitney Jig Borer 


24”, 36” — “New Era’”’ 
30”. =. 9 
48”, 54 oo” Colburn 


62°; 72°” King 
Drills, t, 2. 3, 4, 6 spdl. Leland-Gifford 
No. 2—4 Spindle Leland-Gifford, Motor spin- 
dies, with Power Feed 
M, 2. 3. 4. > | 8 has Henry & Wright 


_. $ 4 spindle 
No. 4 Colburn, 53 
No. 2, No. 3 NAL 1 spindle 
No. D-4 Colburn Heavy Duty 
No. wae No. 416 Baker 
No. 4—5 Spdi. Foote-Burt 
No. 14 Natco Multiple 
No. |, No. 3, No. 4 Baush Multiple 


Radials, 4’ eg = “Speedy Sensitive’ 


4° Western 

5’ Cincinmatit Bickford Plain 
5’ American Full Universal 
6’ Western, Plain 

Gear Cutters, Nos. 2, 3, 12 oy ny Hobber 
No. %, No. t Pfauter Hobber, Motor Drive 
No. 3—26" Brown & Sharpe 

No. 4—48” Brown & Sharpe 

3 Pfauter Hobber 


Heavy Duty 
Nos. 6. 6!. 615, 62, 624. 645 Fellows, M.D. 
No, 18-H Gould & Eberhardt Hobber 
No. 1GHS Gould & Eberhardt 


Grinders, 8°xi8", 8°x36" Cincinnati, saddle type 

x!68" Landis, plain, M.D. 

26°x96" Landis, plain 

No. 2 Brown & Sharpe Universal 

No. 4—12°x66" Landis Universa! 

No. 70 Heald, Internal 

No. | Gardner Hydraulic Face 

No. 16-A Blanchard Auto. Vertical Surface 

No. 2—18*x6" Reld Surface (new) 





Motor Driven Norton Grinders 


6°x32" 10°x50” 14°x72" 
10°x 18” 10°x72” 14°x96" 
10"x24" 10°—15" GAPx72" 16°x50° 
10°—15" GAPx24" 14°x36" 16°x72" 
10x36" 14°x50" 

20°x96" 22°x! 





Lathes, 14°xt’ Legge & Shioley Geared Head 
16°x12’ Lodge & Ship! Geared Head 
iv 3 ag A eBiond 8 ding Bed Gap 

"xi2’ Flather, taper attachment 
Fre 14’, 16° L. & S&S. Sel. Grad. Ha. 
24°x14" 16’ American Geared Head 
26°x10’ LeBlond Crankshaft 
26°x30' Boye & Emmes, — attachment 
27"x12’ American Geared wg B 
30°x!1’, *, American Geared 
36°x12’ L. & S. wo bh ore. “Wend 
36°x14’, 20° L. & S Geared Head 
66°x21’ Putnam, wher ¢ geared, 5 *- Drive 


Millers, No. 2-B, No. 3-B Milwaukee Plain 

No. 3 Cincinnati, high power, plain 

No. 3-H LeBlond Plain 

No. 3-B, No. 4-B ‘Weaiy Br a & Sharpe, pi. 

ae 3-B Milwaukee Un 

No. 4-A Brown & Sharpe Universal 

No. 3-B Milwaukee Vertical 

No. 3, No. 4 Cincinnati Vertical 

No.5-B, No. 6 Becker Vertical 

Hanson-Whitney Thread 

6*x14", M howe Pratt & Whitney Thread 

No. 4, 8 Lees-Bradner Thread 

is” & hero Cincinnati Auto. Dupiex 

be Cincinnati Auto. Simplex 

No. 33 Kempsmith Production 

No. 5—48" Cincinnati Pi. Hydromatio M.D. 

24°24"! 2" Ingersoll Adjustabie Rall 

36°x36"x!2’ Newton Duplex 

38°x44"x20' Ingersoll Slab 
Planers, 24°x24°x12’ Gray 

30°x30°x8’ American 
30°x30°x14' Gray, Rev. Motor Drive 
ee Cincinnati 

12’, 18 Cincinnati 

36rx36°x12" Gray Maximum Service, M.D 
x14’—24° Cleveland Open Side, M.D. 
36°x36"x24’ Gray 
42°x42°x3? Nites Bement Pond, rev. M.D. 
48°x48"x10" Det. & Harv.. open side 
48°x48"x16’ Niles-Bement-Pond 
60°x48"x20" Hamilton 


American 
72°x72"x16’ Cincinnati, Motor Drive 


Shapers, 20° Smith & Milis 
24” Gould & Eberhardt 
29” Averbeck 


Turret Lathes, No. |-B Foster Universal 
No. |-A Warner & Swasey, motor drive 
No. 3-A Warner ‘ Swasey 


No. 4-A Warner & > & td Drive 
No. 3 Cinn.-Acme. A.C. 
26” Libby-international, rye + &. 


HILL - CLARKE | 


MACHINERY CO 


651 Washington Blvd. - Ch 

















J 
| 
| 














Surplus’ June Specials 


—30” GISHOLT Simplimatics, Hardened Ways, 
im ken Roller Bearings, M.D. 
1—30” GISHOLT Simplimatic, pardons Ways. 
1—No. 6 W&S Li a LATHE, Large Spindle,C.D 


1—14”x10’ HENDEY AN ATHE. Geared Head, ¥D. 
1—24” GOULD & EBERHARDT SHAPER, Cone 


Drive 
1—20”. MATTISON SHAPER, ‘2 Drive. 
3—20 G & E SHAPERS, M.D. ru Gear Box. 
1—Model C BECKER Vertical Mick. S.P.D. 
1—Model SD BECKER Vertical MILL, S.P.D. 
2—No. 4 CIN. Plain MILLING —*e C.D. 
1—No. 3 CIN. Plain irs M.D. with Motor. 


1—1%” Model M CLEVELAND 4 Spdi. Auto. M. D. 
1—No. 12 BARBER-COLEMAN GEAR HOBBER, 


1—No. 23-J_BLISS D.C. Gap Frame PRESS, 
B.G. M.D. 

4—Styles 20 & 40 PENN , Sixerees, M.D. 

1—YODER 1! Roll LEVELLER 

1—100 K.W. oo Projection WELDER. 


Electric Motors, all sizes, from 1 to 175 H.P. 
300 OTHER FINE MACHINE TOOLS IN STOCK 


Surplus Material & Machinery Co. 
8735 Kercheval Ave., Detroit, Mich. 














No. 70 Heald Internal Grinder. 
“  * Houston-Stanwood- Gamble Lathe, Q.C.G. 


Duty. 
20x13 oe Lathe, Geared Head, Taper Attach- 
at ¥ o 3A Warner & Swasey Universal Turret Be. 3 {Rockford Ri joni, Meter Driven. 
athes, M.D. 0. ochrane- % i 
#4 Gallmeyer-Livingston Hyd. Sur. Grinder, m.d. Machine, M.D. aw 6 Oe 
#3 Diamond Hyd. Surface Grinder, M.D. * Bullard Vertical Turret Lathe, M.D. 
No. 2BS K.&T. Universal Milling Machine, Fully x6’ American Lathe, Geared Hd., Collets, M.D. 
Equipped. No. 00G Brown & Shar Machine. 
#2A Brown & Sharpe we ultine eo eee.. 5-8. 1500 Amp. Chandeysson "Plating Generator, Synch. 


20” Hendey Shaper, “ 
we, 20 Heald Rotary Surface i, M.D. ~ A Gallmever- -Livingston Univ. Tool & Cutter 
rin 


& 16” — wy Surface Grinders. 
a. D & K Power Shears, 6x6” Peerless Univ. Shaping Saw, M.D. 


M.D. 
— of & ‘ Biiss- Consclidated, 0.B.1. Jnkind Machinery Company 


Presses. 
onan 41 So.Clinton St - Chicago, II). 




























































16’x6’ Monarch Engine Lathes. Geared Head, 
motor in Base—Timken Bearing Spindle 

10’ 10 Gauge Loy & Nawrath Shear 

Hamilton Roll Forming Machine 

a 1 Model C Turret Lathe 26”—7” hole in 
spindle 

No. “ and y Warner & Swasey Turret Lathe 

No. 4 Warner & Swasey Universal Turret Lathe 

No. 5A Lees Bradner Gear Generator 

No. 3—1!2 Barber Colman Gear Hobbers 

No. 24—53” Gardner Horiz. Dise Grinder 

No. 3 Kent Owens Hand Mills 

No. 4 and 13 Brown & Sharpe Universal Grinders 

, 24”, 28” Gould & Eberhardt Shapers 


Hundreds of other machine tools in stock 


INDIANAPOLIS MACHINERY 
& SUPPLY CO., INC. 


1959-69 SOUTH MERIDIAN STREET 
INDIANAPOLIS, INDIANA 


pee MILLS — Horiz. 3%” UNI- 
ERSAL M.D. With extra bars Vert. 


Just purchased “tbsp 7 Era; Side Head; 


DRILLS—#242 BARNES Camel Back, 


No. PG-6 Ferracute punching press See Soeeees: Self-oiling, latest type 
s 1 shaft. 
No. esr = Sooule. oe yee Multiple Spindle — #14 Natco, #2 
° ‘ raw Baush, rec eads 
No. 31/2 = oe = Radial—5 Ft. American Triple Purpose. 
N. 85 Bliss reducing press LATHES—QCG—48”x18 Ft. Schumacher 
No. 73-%-C Bliss Open Back gapframe & Bore: 36”x30 ft. Lodge & Shipley; 
50 Ton Henry & Wright dieing machine Seecs Ghats e ieee oe — 
No. 213-D Bliss gang slitter, 48" width #3A—#6 Geared Head, M.D. 


MILLERS PO mg ‘Auto., M.D. 

38 neinna i-Power, S.P.D. 

J. N. MOYER PLANER—60”"x60"x18 Ft. NBP—4 heads. 
SAW—Universal Shaping 9x9 Peerless, 

M.D. with motor, gear box. 


463 North Fifth St., Philadelphia, Pa. Seattiaitilin. 
‘Phone MARket 0933 INT ERSTATE 107-108 § Shiite st 
CnIGAGO: ILL. 








6’ American Maxi-Spd. Rad. Drill. Mot Arm. 
FOR SALE CHEAP 17” Column. Extra Right Angle aa! _—— 
USED MACHINERY No. 4 Grand Rapids Hyd. Surf. Grinder, M.D. 
2 ome & Sharpe Univ. Grinder, 3 mtrs. 
Including 8” pipe cutter, Multiple drills, No. 2A a 3A wes. viet gr wnaen, Brg, Lathe. 7.4. 
Libby turrets, Millers, Planer, etc. Send No. 2BS, K&T Dble. Ovrm. Univ. Miller, Vert. Ha. 
for list. 20” Hendey Shaper, Single Pulley Drive 
HIGHWAY TRAILER CO., GEORGE M. BERNSTEIN & CO. 
Edgerton, Wis. 10 S. CLINTON ST. CHICAGO, ILL. 








BORING MILLS AND PLANERS 


34” Wing wi. Tur. Hd. M.D 

42” Bullard wi. Swivel Hd. 

42” King 2 Swivel Heads 

48” Colburn 2 Swivel Hds. M.D. 
50” Bullard 2 Swivel H 

52” King 2 Swivel Heads M.D. 
52” Gisholt 2 Swiv. Hds. 

#3A , a 3” ‘Bar Horz. M.D. 
Lucas Horz. 2-11/16” Bar M.D. 
Rockford iydr. Horz, 2 Sta. Rd. Thble. 
36x44x12’ Gray 3 heads 


72” Bullard Ver. Bor. Mill, power rapid traverse, 


FOR SALE oa yt 


Good Used #4—36"_ Brown & #50 & 16D Moline tole Hogs 
Sharpe Automatic Gear Cutter. 
Belt Drive With Lot of High ATLAS EQUIPMENT CO. 
Speed Cutters. 104 S. Clinton Street CHICAGO 





Also, Used 6’ American Plain 





Radial Drill Motor Drive. 


48x72x16’ Cinci. Rev. Mt. of » he : ; H 
60”x60"x24’ Gray 4 Hds. Used 24” Rockford back-geared For Immediate Delivery 
We carry a large stock a ig Machine Tools. Crank Shaper. belt-drive. 60” x 60” x 12’ NILES BEMENT POND 
Your inquiries will be appreciated. s aper, . lrive Double Housing Planer 2 heads on cross 
The Strong ine ond Unond = * ns ey = a motor 
. drive; > mtr. for elevating rail & DC 
Company vv ACHS-GREGG & co. mtr. for power rapid traverse; box table. 
In Perfect Working Order and Condition. 
1392 West Third St. 2832 East Grand Bivd. 1535 Dayton St., Chicago 73592 ee pete 
Cleveland, Ohio Detroit, Mich. FS-592, American Machinist 
Yo 330 W. 42nd St., New York City 











St. LOUIS BARGAINS 


BORING MILLS—RBarrett 5” Bar Horiz. 
BORING MILLS—Baush 44” M.D. Vert. & Others. 
DRILLS—Allen 6-SP. H&W 5-SP. H.S. B.B. 


DRILLS—Barnes 24” All Geared Camel Back 
DRILLS RADIAL—2%%’, 3’ & 4’ S.P. Gear Box. 
GRINDER—Brown & Sharpe #2 Univ. 10”’x48” 
Plain, Norton 6x32 PL B&S #13 Univ. 
GRINDER—P&W 12” Vert. Surf. Dia. #2 Horiz 
GEAR CUTTERS—G&E 36” S.P.D. G&E 60” M.D. 
PIPE MACHINE—Landis 12” M.D. 
LATHES—L&S. B&E 20’x10’ Q.C.G. D.B.G. 
MILLING MACH. PLAIN—CIN. #4, LEBLOND 


#4 Heavy & MIL, #3-B S.P.D. CINCIN- 
ATi #3 S.P.D. Hvy. Duty 
MILLING MACH, UNIV.—B&S #3. & Kemp. #3. 
SHAPERS—G&E. 20” Amer. 24”, Amer, 32” 
M.D. Ohio 26”. Rock. 24” (2) and Smith & Mills 
24” Cin. 24” S.P. Gear Box, Davis 16” S.P.D. 
THREAD MILLERS—lees Bradner #4 (2). 
TURRET LATHE—Bullard 36” Vertical Rap-Prod. 
Let Us Quote On All Machinery Needs 


McDONALD MACHINERY CO. 


1531-35 N. BROADWAY, ST. LOUIS, MO. 





Steel Clothes Lockers 


SACRIFICE Aiere is your opportunity for NEw “SEARCHLIGHT” 


a REAL BUY. Due to an 
export cancellation we have 
acquired -—~ thousand Ad ti 

cw al steel Clothes Mm 
Lockers, Padlock Type, ver 1Sse ents 
Flush Bottom, in two sizes 
A—12x15x66” overall, in 
sections of three wide, at * 
$3.97 per door opening | must be received 
and B—15x =m 72” in 
sections of 2 wide with 
coat rods, shipped erected, | by 10 A.M. Tues- 
rs attachment only. d e 
rice $5.47 per door open- 
ing f.o.b. New York. Pad- ay to appost - 





Si 











- —_——,) 






r 








| J 
, ==} locks 22 sh extra. We s 
= advise yee e sie your oF- the issue out 
der, for a are selling 
fast. Dept. AM Wednesday of the 








NEW YORK MACHINERY CO. new ‘vork, ‘-'y. following week. 











BORING MILL 


gpcisHotr VERTICAL 
SINGLE PULLEY DRIVE 
POWER RAPID 
TRAVERSE 


FS-593 American Machinist 
330 West 42nd St.. New York City 
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GOULD & EBERHARDT SHAPERS Address copy to the Departmental 
**MOTOR DRIVE** Advertising Staff 


Sizes: 16"-20"-24" | 
Lous ENGINEERING COMPANY AMERICAN MACHINIST 


330 West 42d St., New York City 


302 MOORE ST., PHILA., PA 
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CONTRACT WORK 


TOOLS ¢ DIES ¢ JIGS ¢ FIXTURES ¢ MOLDS ¢ STAMPINGS ¢ FORGINGS ¢ SPECIAL 
MACHINERY ¢ DEVICES ¢ PARTS © SCREW MACHINE PRODUCTS ¢ CASTINGS 





















Machines and Parts 
on Contract 
Tools. Dies. Etc.. to Order 


Write for our complete list of modern equipment and see why we 
can give you low prices, speedy delivery and quality work on 
Designing and Building of Special Machinery, Tools, Dies, etc. 
Send blueprints or samples for price estimates. 


INCOLN MACHINE COMPANY 
Pawtucket, R. I. 


© SWAGED or 
HAMMERED Parts 
to YOUR specifications 


Let us estimate on your requirements in 
any quantity—of any alloy, stainless steel, 
brass, aluminum, etc. e® can work to 
limits of .0005 and in sizes from .006 to 
3 in. dia. 

Send samples or drawings of your sw 
hammered, screw machine parts, mets 
stampings, pin and needle grinding—you'll 
be satisfied with our estimates. 


PHONOGRAPH NEEDLE MFG. CO., INC. 
42-46 Dudley St., Providence, 
R. I. 

















HAVE YOUR JIGS AND TOOLS 
KEPT PACE WITH MODERN 
IMPROVEMENTS? 








There is only one way to be sure—call 
in the specialist. Consult the contract 
shop which concentrates on time-and- 
money-saving methods of tooling. 


SPECIAL MACHINERY 


BUILT TO YOUR ORDER 


We are prepared to design, as well as build, to 
your specifications, Automatic and Special 
Machinery. 

Also Parts and Machines manufactured on 


Contract. 
Write us about your problems. 
THE JAMES COULTER MACHINE CO. 
Bridgeport, Conn. 











Consult the 
CONTRACT WORK 


SECTION 
American Machinist 








YOU HAVE WORK TO 
GIVE OUT, WRITE TO 
THE CONCERNS _ IN 


THE CONTRACT 
WORK SECTION. 








CONTRACT MACHINE WORK 


Special machinery, parts or com- 
plete machines on contract. Our 
complete equipment and efficient 
organization enables us to make 
excellent delivery at reasonable 
prices. Send us your blueprints 
and specifications for quotations. 


FRANKLIN MACHINE COMPANY 


Engineers—F ounders—Machinists 
PROVIDENCE, R. I. 











“We wanted quick action” 
—we got it! 


@ We wanted to place an important contract in a hurry. 


@ We wanted a firm who could tool up quickly and then could fol- 
low through consistently. 


@ We wrote to advertisers in the Contract work section of American 


Machinist. 


@ We made connections without difficulty and we got quick action! 





—and that’s the way progressive firms will get together in 1939—through 
registering contract shop or surplus facilities on this page, or consulting 
it when they are needed. Should YOU have an advertisement here? 
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MANY A GOLIATH 


of a problem has been whipped 
by a David of an idea 





culled from the pages of .... 
AMERICAN MACHINIST 














50 Inch Swing Takes 
Most Any Job! 


Here’s a machine that fills a big gap in the industry. With its 50-inch 
swing and precision turning and grinding turret-head it does the 
work of two much more costly machines. Highest quality construction 
throughout. Assures the last word in accuracy on all jobs. Standard 
equipment includes reversible water pump and six-foot bed. Any 
size bed can be provided on order. Write Dep't. 2-D for catalog. 


Here are a Few Typical Du-All Jobs 





General Internal Grinding Surface and Face Grinding 
General External Grinding Large and Small Connecting Rods 
Turning Forming Dies 

Boring Deep Drawing Dies 

Surface and Face Turning Blanking Dies 


MAKE US PROVE IT—SEND FOR CATALOG (4 £e%,a7aries sti” 


LEMPCO PRODUCTS, INC., Bedford, O. 

















Something 5 
to sing about... 


. .. are these advantages 
of reading American 
Machinist regularly: 


1. You strengthen the 
security in your 


job... 


By keeping abreast of 
the field’s most up-to- 
date practices. 


2. You equip yourself 
for a bigger job... 


By learning through 
the experience of 
other metal-working 
executives important 
things you don’t have 
a chance to learn in 
your present job. 


3. You make yourself 
an authority in your 
field... 


By constantly accu- 
mulating a great store 
of practical metal- 
working knowledge 
that can’t be found in 
books. 


Read 


AMERICAN MACHINIST 
Carefully 


and we guarantee you will get 
ideas from every issue that will 
more than pay you for the sub- 
scription price and the time 
spent. 
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ABEASIVE cut-off Machines 
American Chain & Cable Co. 
Monessen, Pa. 


ABRASIVE Disks 
Carborundum Company, 
Falls, N. Y¥ 


Niagara 


Gardner Machine Co., Beloit, Wis. 

Norton Co., Worcester, -Mass. 

ABRASIVE Paper & Cloth 

Carborundum Company, Niagara 
Falls, N. Y. 

Norton Co., Worcester, Mass. 

ADAPTERS 

Brown & Sharpe Mfg. Co., Provi- 
dence, a 

ARBORS and Mandrels 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, Ohio 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Cushman Chuck Co., Hartford, Conn. 
Gisholt Machine Co., Madison, Wis. 

Jacobs Mfg. Co., Hartford, Conn. 

a Trecker Corp., Milwau- 
kee, 

Union Twist Drill Co., Athol, Mass. 

BABBITT 

Bunting Brass and Bronze Co., 
Toledo, Ohio 

Westinghouse Electric & Mfg. Co.. 


E. Pittsburgh, Pa. 


BALANCING Machines 
Gisholt Machine Co., Madison, 
Norton Co., Worcester, Mass. 


BALANCING Tools 
Taft-Peirce Mfg. 


R. I 


Wis 


Co., Woonsocket, 


BALLS, Brass, Bronze & Steel 
New Departure Div. General Motors 


Inc., 


BLUE Printing Lamps 


General Electric Vapor Lamp Co., 
Hoboken, N. J. 

| BOLT and Nut Machinery 

Acme Machinery Co., Cleveland, Ohio 


| 
| 


| Landis Mach. Co., 


| 


Cleveland, Ohio 
G., Chicago, Ill. 
Waynesboro, Pa. 


BOLT Pointing Machines 


Burt Co., 
R. 


Foote 
Haskins Co., 


Acme Machinery Ce., Cleveland, Ohio | 
BOLTS & Nuts 
Jones & Laughlin Steel Corp., Pitts 


burgh, Pa. 


BOLTS, Eye, T-Slot, etc. 


Armstrong Bros. Too) Co., Chicago, 
Til. 

BOOKS, Technical 

McGraw-Hill Book Co., Inc., N. Y. C. 


BORING, Drilling and Milling Ma- 
chines, Horizontal 


Avey Dvilling Machine Co., Cin- 
cinnati, Ohio. 

Bryant Machinery and Engineering 
Co., Chieago, Il. 

| Consolidated ‘Mach. Tool Corp., 
Rochester, N. Y. 

Dreses Mach. Tool Co., Cincinnati, O 


Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 

Landis Tool Co., Waynesboro, Pa. 

Lucas Mach. Tool Co., Cleveland, Ohie 

Modern Tool Work, Rochester, N. Y 

Niles Tool Works Co., Hamilton, 0. 

Mhio Machine Tool Co.. a7 Ohio. 


—_ + & Co., Inc., Wm., Philadel- 

ph Pa. 

Springfield Mach. Tool Co., Spring- 
field. Ohio 

Universal Boring Machine Co., Hud- 
son, Mass. 


| BORING, Drilling and Milling Ma- 


Corp., Bristol, Conn. 

Waterbury Steel Ball Co.,_ Inc., 
Poughkeepsie, N. Y. 

BARS, Phosphor Bronze, Cered & Solid 

Bunting Brass and Bronze Co., 
Toledo, Ohio 

BEARINGS, Ball | 

Federal Bearings, Inc., Poughkeep- | 
sie, N. Y. 

New Departure Div. General Motors 
Corp.. Bristol. Conn. 


Norma-Hoffmann 
Stamford, Conn. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Torrington Co., Torrington, Conn. 


BEARINGS, Bronze & Babbitt 


Bearings Corp., 


| isholt 


chines, Vertical 


Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
— and Turning Mills, Verti- 


ca 
Cincinnati Planer Co., Cincinnati, Ohio 
Consolidated Machine Tool Corp.. 
Rochester, N. ° 
Modern Tool Works, Rochester. N. ¥ 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


BORING. Bars & Heads 

Pullard Company, Bridgeport, Conn 

Elmes Engineering Works, Chas. 
Chicago, TH. 

Machine 

Taft-Peirce Mfg 
R. I 


Co... Madison, Wis 


Co., 
Williams and Co., J. H., Buffalo, 
mB ee 
BORING Machines, 
Sellers & Co., Inc., 

phia, Pa, 


RORING Machines. Horizontal 


Car Wheel 
Wm., Philadel- 


Woonsocket, | 


Ohio Machine Tool Co., Kenton, Ohio. | 

BORING Machines, Jig 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

BORING Machines, Locomotive | 
Drive Box 

| Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

BORING Machine. Precision 

Ex-Cell-O Corp., Detroit, Mich 


Bunting Brass and Bronze Co., | 
Toledo, Ohio 

BEARINGS, Lineshaft 

Link Belt Co., Indianapolis, Ind. 

BEARINGS. Roller 

Norma-Hoffmann Bearings Corp., 
Stamford, Conn. 

Timken Roller Bearing Co., Canton, 
Ohio 

BEARINGS. Taper 

Timken Roller Bearing Co., Canton, 
Ohio 

BEARINGS, Thrust 

Norma- Hoff mann Bearings Corp., 
Stamford, Conn. 

Timken Roller Bearing Co., Canton, 
Ohio 

BENCHES and Bench Legs 

New Britain-Gridley Machine OCo.. 


New Britain. Conn. 
Standard Pressed Steel Co., Jenkin- 
town. Pa. 


BENDING and Straightening Ma- 
chines 





—~ Forge Company, Buffalo, 

Consolidated Mach. Tool Corp., 
Rochester, N. Y. 

Modern Tool Works, Rochester. 
- Se. 

BITS. Tool Holder 

Acpestrene Bros. Tool Co., Chicago, 

BLASTING, Airless, Abrasive 
American Foundry Equipment Co., 
Mishawaka, Ind. 

BLOWERS & Fans 

— Forge Company, Buffalo, 
we A 

ee Electric Co., Schenectady, | 


BY OWERS. Electric 
ns ~~ Mfg 
is 


Co., Milwaukee, 


AMERICAN MACHINIST, 


Heald Machine Co., Worcester. 
BORING Machines, 


Bullard Company. 

RORING Tools 

Carboloy Company. 

Neadv Tool Co. 

Williams and 
am Se 


Mass 


Vertical 


Bridgeport, Conn 


Detroit, 
Bridgeport, 
fe. 2 GE; 


Mich 
Conn 
Buffalo, 


BOXES, Annealing & Case Hardening 
National Erie Corp., Erie, Pa 


BRAKES, Magnetic 


Westinghouse Electric & Mfg. Co.., 


E. Pittsburgh, Pa. 
RROACHES 
Ex-Cell-O Corp., Detroit, Mich 
National Broach & Machine Co 


Detroit, Mich. 
RROACHING Machines 
Cincinnati Milling Mach. 
Cincinnati. 


BRONZE 
Bunting 
Toledo, 


BRONZE, 
Bunting 
Toledo, 


Co., 


Brass and Bronze 


Ohio 
Phosphor 


Brass and 
Ohio 


SURNERS, Oi] & Gas 
eaees, See. Chas. A., Baldwin, 


Bronze 


May 31, 


1939 


| 


BURRING Machines, Gear 


National Broach & Machine Co., 
Detroit, Mich. 

| BURRING Machines, Nut 

Acme Machinery Co., Cleveland, Ohio 

| BUSHINGS, Bronze 

Bunting Brass = and Bronze Co., 
Toledo. Ohio 


| 


| Lincoln Blectric Co., 


| Baumbach Mfg. Co., 
} Il. 


| BUSHINGS, Drill & Jig 


Ex-Cell-O Corp., 
CABLES, Electric 


Detroit, Mich 


CALIPERS 

Brown & Serpe Mfg. Co., 
dence, R. 

Lufkin Rule a Saginaw, Mich. 

Randall & Stickney. Waltham, Mass. 

Scherr Co., Geo., New York, N. Y. 


Provi- 


Slocomb Co., J. T., Providence, R. I 

Starrett Co., L. S., Athol, Mass. 

CAMS 

Hartford Special Mchy. Co., Hart- 
ford, Conn. 

CAP Screws 


EB. A., Chicago, 


CARBIDE Alloys 


Carboloy Company, Detroit, Mich 

CASE Jiesteaing & Tempering Com- 
pound 

Meisel Press Mfg. Co., Boston, Mass. 

CASTINGS. Aluminum, Sand, Perma- 
nent Mold and Die 

Aluminum Company of America, 


Pittsburgh, Pa. 
CASTINGS, Brass & Bronze 
Bunting Brass = and Bronze (« 
Toledo, “hio 


CASTINGS, Gray Iron 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Mattison Machine Works, Rockford, 
Ill. 


CASTINGS, Iron and Semi-Steel 
Bethlehem Steel Co.. Bethlehem, 
Etna Machine Co., Toledo, Obio 
ay Machine Co., Providence. 


Springfield Mach. Tool Co., 
field. Ohio 


Pa. 


Spring- 


CASTINGS. Steel & Alloy Steel 


National-Erie Corp., Erie, Pa 

CENTERING Machines 

Ilanson-Whitney Machine Co Hart 
ford, Conn 

CENTER Lapping Machines 

Ex-Cell-O Corp., Detroit, Mich 

CENTERS. Lathe 

Gisholt Machine €Co., Madison, Wis 

Ready Tool Co.. Bridgeport, Conn. 

CENTRIFUGALS 

De Laval Separator Co., New York, 
™ # 

CHAINS. Transmission 

Philadelphia Gear Works, Philadel 
phia, Pa 

CHECKS, Metal Time and Tool 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

CHIP Separators 

De Laval Separator Co., New York 
R. &. 

CHUCKING Machines 

Bullard Company, Bridgeport, Conn 

Gisholt Machine Co., Madison, Wis 

Goss & DeLeeuw Mach. Co., New 
Britain. Conn. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Kingsbury Machine Tool Corp... 
Keene. 


National Acme Co., Cleveland, Ohio. 


New  Britain- Gridley Machine Co.. 
New Britain, Conn. 

Potter & Johnston Mach. Co., Paw- 
tucket. R. I. 

CHUCKS. Automatic and Quick 
Changing 

Errington Merh, Laboratory, Staten 
Island, N. Y. 

Modern Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 


America, Rochester, N. Y. 
Tomkins-Johnson Co., Jackson, Mich 


CHUCKS, Drill and Tap 

Cushman Chuck Co., Hartford, Conn 

Errington Mech. Laboratories, Staten 
Island. » A 

Jacobs Mfg. Co., 


Hartford, Conn. 


| CHUCKS, Full 
Errington Hom. Laboratery. 


Cleveland, Ohio | 





Floating 
Staten 
Island, N, 


CHUCKS, Lathe 

Cushman Chuck Co., Hartford, Conn 
Gisholt Machine Co., Madison, Wis. 
Lee & Son Co., K. 0., Aberdeen, 8. D. 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Machine  Co., Worcester, 
Mass 

Taft-Peirce Mfg Co., Woonsocket, 


R. 
Walker Co., 
CHUCKS, Spring 


0. 8., Worcester, Mass. 


Brown & Sharpe Mfg. Co.. Provi- 
dence, I, 

CLAMPS, Machinist 

Armstrong Bros. Tool Co., Chicago, 
Ill. 

Lufkin Rule Co., Saginaw, Mich. 
Williams and Co., J. H Buffalo, 
N. Y. 

CLAMPS, Strap 

Williams and Co., J. H., Buffalo, 
me By 

CLEANERS, Metal 

Bullard Company, Bridgeport, Conn. 


CLUTCHES, Fricton 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis 

Johnson Mach. Co., Carlyle, Man- 
chester, Conn. 

COLLETS 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Stark Tool Co., Waltham, Mass 

Union Twist Drill Co., Athol, Mass. 

COLLETS. Lathe 

Gisholt Machine Co., Madison, Wis. 
Hardinge Brothers, Inec., Elmira, 
* 

Rivett Lathe & Grinder, Inc., Bos- 
ton, Mass. 

COMPARATORS, Dial 

a a Products Corp., Providence, 

COMPOUNDS, Cutting, Drawing 
Drilling & Grinding 

Tide Water Oil Sales Corp., New 
York, ‘ Y 

COMPOUNDS, Insulation 

General Electric Co., Schenectady, 
| a 4 


COMPRESSORS, Air and Gas 
Continental Machines, Ine., Minne 
apolis, Minn 
General Electric 

BM. Ze 


Co., Schenectady, 


COMPRESSORS, Centrifugal 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis 

CONTOUR Machines 

Cleereman Machine Tool Co., Chi 


eago, Ill 


CONTRACT Work 
Coulter Machine Co., James, Bridge- 


port. Conn. 

Ex-Cell-O Corp., Detroit, Mich 

Prankite Machine Co., Providence, 
R 

Hamilton Tool Co., Hamilton, Ohio 

Hartforu Special Mchy. Co., Hart- 
ford, Conn. 

Johnson Mach. Co., Carlyle, Man- 
chester, Conn. 


Lincoln Mach. Co., Pawtucket, R. I. 
Meisel Press Mfg. Co.. Boston, Mass. 
National Aeme Co., Cleveland, Ohio. 


National Twist Drill & Tool Co., 
Detroit, Mich 

Phonograph Needle Mfg. Co., Provi- 
dence, R. 

Standard Pressed Steel Co., Jenkin- 
town, a. 

—— Mfg. Co., Woonsocket, 

I 

Waitham Mach. Works, Waltham, 
Mass. 

CONTROLLERS, Electric 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

General Electric Co., Schenectady, 

Morse Twist Drill & Machine Oo., 
New Bedford, Mass. 

Tnion Twist Drill Co., Athol. Mass. 


Westinghouse Electric & Mfg. Oo., 


E. Pittsburgh, Pa. 
CONVERTERS 
Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh, Pa. 
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TEL 




















Ease of operation, continued reliability, 
unfailing accuracy are offered in these 
modern, ball bearing sensitive drilling 
machines. Write for details of sizes 
and types. 





























VEY | J RILLING 0. 


CINCINNATI 


Crafts 








DIAMOND and 
Carboloy TOOLS 


FOR SUPERIOR PERFORMANCE AT LESS COST 
Standard or Special A pplications 









Backed by More than 
Forty Years of Spe- 
cialized Experience. 
Send for New Catalog 


ARTHUR A. CRAFTS COMPANY, Inc. 
532 Commonwealth Avenue, BOSTON 
CHICAGO DETROIT 
808 W. Washington Bivd. 7310 Woodward Ave. 


NEWARK 
17 William St. 






















Famous for quality of threads they 

produce, long life of chasers and all- H & G 

around pone t 
Following literature available DIE HEAD 

Sulletin on H & G General Purpose Die Heads. 

Bulletin on new tgcert Chaser Type of Die Head. \ 





3ulletin on H & G Threading Machines. -\\aireeal 
jee, our e, Advt., Page 130, Jan. 25, American Le 
nist. 


The Eastern Machine Screw Corp. 
20-40 Barclay Street, New Haven, Conn. 
Los Angeles: A. C. 


Behringer, 312 C 
Oakland, Cal.: ommercial St. 


Guy Reynolds, 464 Vernon St. 


















GRINDING WHEEL 
DRESSERS and CUTTERS 


Write for copy of Catalog “A” and 
name of your nearest dealer. 


@ The Desmond-Stephan Mfg. Co. 
Urbana, Ohio 


Canadian Desmond-Stephan Mfg. Co., Ltd. 
Hamilton, Ontario 








No. 0 Desmond Cutters 


















GOSS and oc LEEUW 


CHUCKING MACHINES 


ight Spin Rotatin 
LEEUW MACHINE CO 


ix °| Type 


NEW BRITAIN, CONN 




















BETTER-MADE 


AT LOWER COST 


46 Styles—185,000 Sizes 


Machined Stee! Drop rome Steei Semi Steet 
Send for our new page catalog 


E. A. BAUMBACH MFG. CO. 








STANDARDIZED 
(RN 
DIE SETS/ 











1812 South Kilbourn Ave.. Chicago. III. 











WHERE-TO-BUY DIRECTORY 


CONVERTERS, Synchronous 


“9 Electric Cvo., Schenectady, 

COUNTERBORES 

Carboloy Company, Detroit, Mich. 

Cleveland Twist Drill vo., Cleve- 
land, Ohio. 

Ex-Cell-O Corp., Detroit, Mich. 

National ae Drill & Tool Co., 
Detroit, Mict 

Morse Twist Drill & Machine Co., 


New Bedford, Mass. 

Slocomb Co., J. T., Providence, R. I. 

COUNTERSHAFTS 

Rivett Lathe & Grinder, Inc., Bos- 
ton, Mass. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 

COUNTERSINKS 

American — File & Tool Co., 
Elizabeth, N 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

COUPLINGS, Flexible 

Cullman Wheel Co., Chicago, Ill. 
Philadelphia Gear Works, Philadel- 
phia, Pa. 

CRANES 

Continental Machines, Ine., Minne- 
apolis, Minn. 

CUTTER Blades, Milling, Boring & 
Reaming 

Williams and Co., J. H., Buffalo, 
8 

CUTTERS, Bar 

tuffalo Forge Company, Buffalo, 
i F 

CUTTERS, Boring 

Carboloy Company, Detroit, Mich. 

CUTTERS, Gear 

Brown & Sharpe Mfg. Co., Provi- 
dence, % 

Rakelite Corp.. New York. N. Y. 
National Broach & Machine Co., 
Detroit, Mich. 

CUTTERS, Keyseater 

Davis Keyseater Co., Rochester, 


| ? 

National Mach. Tool Co., Cincinnati, 
Ohio 

CUTTERS, Milling 

Barber-Colman Co., Rockford, 

Brown & Sharpe Mfg. Co., 
dence, a 

Carboloy Co., Detroit, Mich. 

Ex-Cell-O Corp., Detroit, Mich. 

Kearney . Trecker Corp., Milwau- 
kee, 

Modern Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester. N. Y. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Pratt & Whitney Division 
Bement-Pond Co., Hartford, 

Tnion Twist Drill Co., Athol, 


CUTTERS, Pipe Hand 
—_— Bros. Tool 


Til. 


Niles- 
Conn. 
Mass. 
Co., Chicago, 
CUTTING-OFF Machines 
Brown & Sharpe Mfg. Co., 
dence, < 
Etna Machine Co., Toledo, Ohio 
Landis Mach. Co.. Waynesboro, Pa. 
CUTTING-OFF Machines, Tool Saw 
Consolidated Mach. Tool Corp., 
Rochester, N. 
Modern Tool 
ee 


Provi- 


| 4 
Works, Rochester, 


CUTTING Off Tools 


Williams and Co., J. H., Buffalo, 
= 4 


CUTTING Tools, Tungsten Carbide 


Ex-Cell-O Corp., Detroit, Mich. 

DEALERS PRochinesy (See Search 
light Section) 

Atlas Equipment Co., Chicago, Il. 

Bernstein & Co., Geo. M., Chicago, 
ll. 


Central Mach. Tool Corp., Toledo, O. 
Cincinnati Mchy. & Supply Co., Cin- 


cinnati, Ohio 

Eastern Machinery Co., Cincinnati, 

° 

a & Co., Louis E., Chicago, 

Falk ~— Co., Rochester, 
N. 

Hill Clarke Mchy. Co., slate, Ill. 

Hyman Sons, Jos., Phila., Pa. 

Indianapolis Mchy. & oe ply Co. 

a Machy. Co., Indianapolis. 
nd, 

Inland Machinery Co., Chicago, Il. 

Interstate Machinery Co. Inec., Chi- 
eago, Ill. 

Iroquois Mch. Co.. , a, N. Y. 

Lucas & Son, . L., Bridgeport, 
Conn. 

Lunney, Frank J., Phila., Pa. 

Marr Galbreath Machinery Co., Pitts- 
burgh, Pa. 


| 








Provi- | 


| Landis Mach. Co., 
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McDonald Machy. Co., St. Louis, Mo. 
Miles Mchy. Co., Saginaw, W. S., 


Mich. 
Monarch Machy. Co., Phila., Pa. 
Morey & Co., Inc., New York, N. Y. 
Motch & Merryweather Machy. Co., 
Cleveland, Ohio 
Moyer, J. N., Phila., Pa. 
O’Brien Mchy. Co., Phila. 
Osborne & Sexton Machy. Co., Co- 
lumbus, Ohio 
Ott Mchy. Sales Co., Detroit 
Rosencranz & _ Weisbecker & Co., 
Inc., N. 
Simmons Mach. ‘Tool Corp., Albany, 


Strong Carlisle & Hammond Co., 
Cleveland, Ohio and Detroit, Mich. 

Sun Machy Co., Newark, N. J. 

Surplus Material & Mchy. Co., De- 
troit, Mich. 

Wachs-Gregg & Co., Chicago, Ill. 

“— Penn Machy. Co., Pittsburgh, 

a. 


DEMAGNETIZERS 

Walker Co., S., Worcester, Mass. 

DIAMONDS, Industrial 

Crafts Co., Inc., Arthur A., Bostoa, 
Mass. 

DIE Casting Machines 


Reed-Prentice Corp., Worcester, 
Mass. 

DIE FEEDS 

Dickerman Mfg. Co., H. E., Spring- 
field, Mass. 

DIEING Machines 

Henry & Wright Mfg. Co., Hartford, 
Conn. 

DIE-MAKING Machines 

Haskins Co., R. G., Chicago, Ill. 

Oliver Inst. Co., Adrian, Mich. 


DIE Makers Supplies 
—- Mfg. Co., 


Da nly Mach. Spec. 
Ill. 


E. A., Chicago, 
Co., Inc., Chicago, 


DIE Sinking Machines 


Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio 
Machine Co., N. P., 


Preis Engraving 
Newark, N : 

DIES & TOOLS 

Dickerman Mfg. Co., 
field. Mass. 

Hamilton Tool Co., 

Taft-Peirce Mfg. 
mn & 


H. E., Spriag- 


Hamilton, Ohio 
Co., Woonsocket, 


DIES, Adjustable and Self Opening 


Eastern Mach. Screw Corp., New 
Haven, Conn. 
Errington Mech. Laboratory, States 
Island, N. 3 


— Tool New Haven, 


Con 

Greenfield Tap & Die Corp., 
field, Mass. 

Jones & _a Mach. Co., 


field, 
Waynesboro, Pa. 


Co., 
Green- 


Spring- 


Modern Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester, N. Y. 


DIES, Round Adjustable 

Greenfield Tap & Die Corp., 
field, Mass. 

DIES, Self Opening 

National Acme Co., Cleveland, Ohio. 

DIES, Steel Marking 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

DIES, Threading & Openin 


& 
Cleveland, 


Green- 


Acme Machinery Co., Ohio 

DIESEL Fuel Injection Pumps 

Ex-Cell-O Corp., Detroit, Mich 

DISKS 

H. K. Metalcraft Corp., New York, 
mM. . Be 


DIVIDERE 
Brown & Sharpe Mfg. Co., Provi- 
dence, R,. I. 


DIVIDING Heads 


Hartford Spec. Mach'y Co., Hart- 
ford, Conn. 
Scherr Co.. Geo.. New York, N. Y. 


DOGS, Lathe and Milling Machines 


Aqppuers Bros. Tool Co., Chicago, 

Ready Tool Co.. Setpocpert. Conn. 

Williams and Co., J H., Buffalo, 
N. Y. 

DRAWING Materials 

Dietzgen Co., Eugene, Chicago, Il 

DRESSERS, Grinding Wheel 

American Swiss File & Tool Co., 
Elizabeth, N. | 

Carboloy Company, Detroit, Mich. 


— Co., Inc., Arthur A., Boston, 


Mas 
Desmond. Stephan Mfg. Co., Urbana, 


Norton Co., Worcester, Mass. 
DRILL Speeders 
Graham Mfg. Co., 


Providence, R. I 


$1, 1939 
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ae and Tapping Heads, 
Errington Mech. Laboratory, Staten 
Island, Ze 


DRILLING & Tapping Machines, 
Multiple 
—s Forge Company, Buffalo, 


Buliant Company, Bridgeport, Conn. 


DRILLING Machines, Automatic and 
Semi-Automa 
Avey Drilling Machine Co., Cin- 


Ohio 
Barnes Drill Co., Rockford, Il. 
Gaeset P neue Tool Co., Cin- 
cinnati 
Kingsbury Saach. Tool Corp., Keene, 


DEILLING Machines, Bench 
Avey Drilling Machine Co., Cin- | 
cinnati, Ohio. 


Buffalo Forge Company, Buffalo, | 
N. Y. 


DRILLING Machines, Gang 

Avey Drilling Machine Co., Cin- 
cinnati, hio. 

Barnes Drill Co.. Rockford, Ill. 

Buffalo Forge “Company, Buffalo, | 


| 
| 
N. Y. 
Cincinnati Bickford Too! Co., Cin- | 
cinnati, 
Foote Burt Co., Cleveland, Ohio | 
| 


DRILLING Machines, Heavy Duty 
Barnes Drill Co., Rockford, Ill. 
Bryant Machinery and Engineering 
Co., Chicago, Ill. 
Buffalo Forge Company, Buffalo, 


mF 
Cincinnati Bickford Tool Co., Cin- | 
cinnati, O. 
Cleereman Machine Tool Co., Chi- | 
cago, Ill, | 
Consolidated Mach. Tool Corp., | 
Rochester, N. Y. | 
Foote Burt Co., Cleveland, Ohio | 
Modern Tool Works, Rochester, N. Y. | 


DRILLING Machines, Horizontal 
a aa ta Mach. Tool Corp., Keene, 


DRILLING Machines, Radial 
American Tool Works Co., Cincinnati, 


Ohio 
Carlton Machine Tool Co., Cincinnati, 


Ohio 
Cincinnati Bickford Tool Co., Cin- 
cinnati, 
Dreses Mach. Tool Co., Cincinnati, | 
Ohio 


DRILLING Machines, Sensitive 
Avey Drilling Machine Co., Cin- 
cinnati, Ohio. 

Buffalo Forge Company, Buffalo, 


Cleereman Machine Tool Co., Chi- 
cago, 

Henry & w right Mfg. Co., Hartford, 
Conn. 

Kingsbury Mach. Tool Corp., Keene, 


> me 
Leland Gifford Co., Worcester, Mass. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


DRILLING Machines, Turret 
—aes Mach. Tool Corp., Keene, 


DRILLING rn Upright Multi- 
ple Spindl 

Avey Drilling Machine Co., Cin- 
cinnati, Ohio 

Barnes Drill Co., Rockford, Il. 

— Forge Company, Buffalo, 


we 

oincinnat Bickford Tool Co., Cin- 
cinna 

Cleereman Machine Tool Co., Chi- 
cago, Ill. 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Foote Burt Co., Cleveland. Ohio 
Grant Mfg. & Mach. Co., Bridgeport, 


Conn. 
a ag” ad Mach. Tool Corp., Keene, 


Modern Tool Works, Rochester, 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


DRILLING Machines, Vertical 

Avey Drilling Machine Co., Cin- 
cinnati, Ohio. 

Barnes Drill Co., Rockford, Il. 


Bryant Machinery and Engineering 
So., Chicago, Ill. 

Cleereman Machine Tool Co., Chi- 
cago, 


Foote ‘Burt Co., Cleveland, Ohio 
Leland Gifford €o., Worcester, Mass. 


DEILLS 

a pews Drill Co., Oleve- 
lan 

Greenfield Tap & Die Corp., Green- 
field, Mass. 
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DRILLS, Brick, Stone, Cement, Etc. 


Ar~strong Bros. Tool Co., Chicago, 
Il. 

DRILLS, Cente 

Cleveland Twist Drill Co., Cleve- 


land, Ohio. 
Slocomb Co., J. T., Providence, R. I. 
Union Twist Drill Co., Athol, Mass. 


DRILLS, Core 


| Ex-Cell-O Corp., Detroit, Mich. 


DRILLS, Electric 

Schauer Machine Co., Cincinnati, 
Ohio 

Standard Electrical Tool Co., Cincin- 


nati, Ohio 


DRILLS, Flat 
Carboloy Company, Detroit, Mich. 


| DRILLS, Pneumatic 


Standard Electrical Tool Co., Cincin- 
nati, Ohio 


| DRILLS, Portable 


Independent Pneumatic Tool Co., Chi- 
eago, Ill. 

Standard Electrical Tool Co., Cincin- 
nati, Ohio 


DRILLS, Radial 

Bryant Machinery and Engineering 
Co., Chicago, 

DRILLS, Ratchet 

Ar~strong Bros. Tool Co., Chicago, 


Ill, 
Cleveland Twist Drill Co., Cleve- 
land, hio. 

Union ‘Twist Drill Co., Athol, Mass. 


| DRILLS, Twist and Flat 
bea 3 — Drill Co., Cleve- 


land. 

Greenfield” Tap & Die Corp., Green- 
field, Mass. 

National Twist Drill & Tool Co., 
Detroit, Mic 

Union Twist Drill Co., Athol, Mass. 


ELECTRICAL Instruments 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


| ELECTRICAL Supplies 


Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


| ELECTRODES, Welding 

Lincoln Electric Co., Cleveland, Ohio 

“~~ Steel & Wire Div. American 
hain & Cable Co. Inc., Mones- 
sen, Pa. 


FLEVATING Tables, Port. 
Hamilton Tool Co., Hamilton, Ohio 


/END Mills 


Brown & Sharpe Mfg. OC©o., Provi- 

dence, R. I. 

Cleveland Twist Drill Co., Cleve 

land. Ohio 

Midwest Tool & Mfg. Co., 
h 


Mich. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn 
Union Twist Drill Co., Athol, Mass. 


ENGINES, Steam, Gas & Oil 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


ENGRAVING Machines 
Preis Engraving Machine Co., N. P., 
Newark, N. J. 


Detroit, 


EYE Bolts 


Williams and Co., J. H., Buffalo, 
N. Y. 


FACE Plates 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


FACING Machines, Precision 
Ex-Cell-O Corp., Detroit, Mich. 


FANS, Electric 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


FANS, Exhaust 


Buffalo Forge Company, Buffalo, 
> we 

FENCE 

Page Steel & Wire Div., American 


Chain & Cable Co., Inc., Mones- 
sen, Pa. 


FILES & Rasps 
Grobet File Corp. of America, New 
York, N. Y. 


FILES, Precision 

American Swiss File & Tool Co., 
Elizabeth, N. J. 

Grobet File Corp. of America, New 
York, N. Y. 


May 31, 1939 








YOU PAY FOR DICKERMAN DIE 
FEEDS WHEN YOU DON’T EQUIP 
YOUR PRESSES WITH THEM . . 


The DICKERMAN DIE FEED on your presses will make such 
outstanding savings in time and material that it will pay for 
itself over and over again on even a few short production runs. 
We base this claim on the experience of users who have 
stepped up punch press efficiency from 60 to a. 
new 
DICKERMAN 
DIE FEED is 8c 
economical to 





buy and so 
easy to attach 
that it will 
pay you to in- 
stall them on 
all your dies 
and presses. 
Available for 
light as well 
as medium 
stamping 
work. 


















Write for 

descriptive 

Bulletin No. 
No. 86. 


H. E. DICKERMAN MFG. CO. 


286 Wilbraham Rd. Springfield, Mass. 





















Eighteen Years’ Satisfaction 


The Carlton All Ball Bearing 
Radial Drill pleases its users. 
Has done so for EIGHTEEN 
YEARS and will continue to 
do so. Learn all its features 
and you'll see why. 





The Carlton Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 












AUTOMATIC DirittinG 
AND TAPPING MACHINES 
KINGSBURY MACHINE TOOL CORP. | 
KEENE, NEW HAMPSHIRE 

















DANLY PRECISION DIE SETS 


DANLY ALL-STEEL SETS * DANLY 
veut": SETS * DANLY DIE 
MAKERS’ SUPPLIES 


7 Danly Warehouses Provide 24-hour Serv- 
ice for 85% of All Metal Fabricating Plants 


DANLY MACHINE SPECIALTIES, Inc. 


2110 South S2nd Avenue, Chicago, Illinois 
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Write for 


Patent Pending etails 






No Blower or 


Power Necessary 
WITH THIS NEW 


Reg US. Pat Org 
Atmospheric Pot Furnace 
Just connect to your Gas 


Supply, Salts are quickly and 
economically mel to 1650° 
F. Tangentially Fired for even 
heating eliminating spurts and 
longer pot life. Rugged in con- 
struction and heavily insulated. 


CHARLES A. HONES, INC. 
121 So. Grand Ave. 
BALDWIN, NEW YORK 








They have the full-welded, 
that keeps them firm and ri 
joints to loosen up... no 
and wobbly after a little 

hit bottom when you stand 





THEY’RE BUILT RIGID 


»».. and stay that way 
.... that’s why Industry 
chooses and prefers 


“HALLOWELL’ 
STEEL STOOLS 


service. 








Fig. 1334 
Pat. App. For 
practically one-piece construction 
gid indefinitely. No weak riveted 





chance for them to get rickety 
You'll find replacement costs 
ardize on ‘‘Hallowell.” 


STANDARD PRESSED STEEL Co. 


SRAncnes JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT ST. Louis 
INDIANAPOLIS Box 4 SAN FRANCISCO 











er 
eo 


Thi 


make 


opera 
matic 


THE 


NEW! POCKET 
HARDNESS TESTER 


s new Inexpensive pocket-size 


Hardness Tester, known as the Tool- 


rs Model “E”’’, retains all the 


fine features found in our larger pro- 
duction Model ‘‘D”’ Scleroscope. 


The 
is as simple as an auto- 
punch, applied as 


tion 
center 


readily as a surface gauge, and as 
dependable as a micrometer. 


WRITE FOR CIRCULAR 


SHORE INSTRUMENT & 








= 
5 


x aS et 5% 
ET 


MANUFACTURING CO., INC. 


9025 Van Wyck Ave. 


JAMAICA, N. Y. 











RANDALL & STICKNEY 


New 1/10,000” Indicator 
Model C-10 


RAMPS coccccvccese gvins oe 
Diameter of case 






Diameter over all i” 
Depth Of CBSO. .cccccccccccccccceesees 4” 
SOMME GOP Bibs conn vntecoccesketas 3%” 


a Xe or Bracket—Offset, on center if de- 

nenedbannecogseenetes Hole 3/16” 
Back ti held in position by....4 large screws 
Center of spindle to center of hole in 


En c666GRub6es0ees tedsbeedceene 15/16” 
WEE ccccccccccccccccccenssces 8 ounces 
DE nepchbcrennvessquwesegon 9/32 diam. 

DEE wecccccoesccecccescecs 0-5-0 or 0-10 
Graduated ........ss0s oe 
CRIGUEE. cavoccedcececcacoss "Non breakable 


RANDALL & STICKNEY 
Waltham, Mass., U. S. A. 
Makers of Gauges Since 1885 
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FILING Machines 

Cleereman Machine Tool Co., Chi- 
eago, Ill. 

Haskins Co., R. G., Chicago, Ill. 

Oliver Instrument Co., Adrian, Mich. 


FINGERS, Feed, Screw Machines 
Hardinge Brothers, Inec., Elmira, 
ee 


FITTINGS, Pipe 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


FLEXIBLE Shaft Equipment 

Haskins Co.. R. G., Chicago, Ill. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


FORGES 
Buffalo 
if. me 


Forge Company, Buffalo, 


FORGING Machinery 
Acme Machinery Co., 
National-Erie Corp., 


Cleveland, Ohio 
Erie, Pa. 


FORGINGS 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Williams and Co., J. H., Buffalo, 
/ A 

FORGINGS, Aluminum 

Aluminum Company of America, 
Pittsburgh, Pa. 

Williams and Co., J. H., Buffalo, 


FORGINGS, Copper, Brass & Bronze 
Williams and Co., J. H., Buffalo, 


aN. . 


FRICTION Pulleys 
Brown & Sharpe Mfg. 
dence, R. I. 


FURNACES, Direct Heat, Electric 
Cand Electric Co., Schenectady, 


a. 


Co., Provi- 


FURNACES, Electric 

Electric Furnace Co., Salem, Ohio 

Westinghouse Electric & Mfg. Co., 
BE. Pittsburgh, Pa. 


FURNACES, Forging 
Hones, Inc., Chas. A., Baldwin, 
i * Se A 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


FURNACES. Gas 
Electric Furnace Co., Salem, Ohio 
— oe A.. Baldwin 


FURNACES, Heat-Treating, Temper- 
ing and Annealing 


Hones, ay Chas. A., Baldwin, 

Hoskins Mfg. Co., Detroit, Mich. 

Stark Tool Co.. Waltham, Mass. 

Strong. Carlisle & Hammond Co., 
Cleveland, Ohio 

Westinghouse Electric & Mfg. Co., 
BE. Pittsburgh, Pa. 

FURNACES, Melting 

Hones, Inc., Chas. A., Baldwin, 
_ 

FURNACES, Soldering 

Hones, Inc., Chas. A., Baldwin. 


FURNITURE, Machine Shop 
New Britain-Gridley Machine Co., 


New Britain, Conn. 
GAGE Blocks 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
GAGES, Comparator 
Bausch & Lomb Optical Co., Roches- 


ter, N. 
Jones & Lamson Mach. Co., Spring- 
field, Vt. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Scherr Co., Geo., New York, N. Y. 


GAGES, Depth 

Brown & Sharpe Mfg. Co., 
dence, R. 

Lufkin Rule Co. . Saginaw, Mich. 

Starrett Co., L. S8., Athol, Mass. 


GAGES, Dial 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Randall & Stickney, Waltham, Mass, 
Starrett Co., L. S., Athol, Mass. 


GAGES, Plug and Ring 


Brown & Sharpe Mfg. Co., Provi- 
dence, 


S & 
Crafts & Co., Inc., Arthur A., Bos- 
ton, Mass. 


Provi- 
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rs 





Dickerman Mfg. Co., H. E., Spring- 
field. ass. 
Greenfield Tap & Die Corp., 


Green- 

field, Mass. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, 
m.. Be 

Williams and Co., J. H., Buffalo, 
mi Zs 

GAGES, Snap and Cylindrical 

Brown & Sharpe Mfz. Co.. Provi- 
dence, | 4 

Dickerman Mfg. Co., H. E., Spring- 
field, Mass. 

Greenfield Tap & Die Corp., Green- 
field, Mass 

Hanson- Whitney Machine Co., Hart- 
ford, Conn. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


Providence, R. I 
Co., Woonsocket, 


Slocomb Co., J. T., 
Taft-Peirce Mfg. 


ee 

Williams and Co., J. H., Buffalo, 
mE. 

GAGES, Standard 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

GAGES, Surface 

Brown & Sharpe Mfg. Co., Provi- 
dence, ee 

Starrett Co., L. §., Athol, Mass. 

GAGES, Taper 

Co., Provi- 


Brown & Sharpe Mfg. 
dence, i 


GAGES, Thickness 

Brown & Sharpe Mfg. Co., 
dence,  » 

Tufkin Rule Co., Saginaw. Mich. 
Starrett Co., L. S., Athol, Mass. 


GAGES, Thread 

Brown & Sharpe Mfg. Co., 
dence, a 

Lufkin Rule Co., Saginaw, Mich 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn 

Slocomb Co., J. T., Providence, R. I. 


GEAR Blanks, 
Bakelite Corp., 


GEAR Burnishing Machine 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason Works, Rochester, N. Y. 


GEAR Cutting Machines 


Provi- 


Provi- 


Composition 
New York, N. Y. 


Spring- 


Adams Company, Dubuque, Iowa 

Barber-Colman Co., Rockford, Ill 

Bilgram Gear & Mach. Works, Phila., 
Pa 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

| Fellows’ Gear Shaper Co., Spring- 
field, Vt. 


Gleason Works, Rochester, N. Y. 


Lees-Bradner Co., Cleveland, Ohio 

National Broach & Machine Co., 
Detroit, Mich. 

Scherr Co., Geo., New York, N. Y. 
field, Vt. 

Waltham Mach. Works, Waltham, 
Mass. 

GEAR Lapping Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

National Broach & Machine Co., 
Detroit, Mich. 

GEAR Measuring Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

National Broach & Machine Co., 
Detroit, Mich. 

GEAR Shaving Machines 

National Broach & Machine Co., 
Detroit, Mich. 


GEAR Tempering Machines 
Gleason Works, Rochester, N. Y. 


GEAR Testing Machines 


Brown & Sharpe Mfg. Co., Provi- 

dence, : oe 

Fellows Gear Shaper Co., Spring- 
i 


field, 
Gleason Works, 
Lees-Bradner Co., 
National Broach & 

Detroit, Mich. 


GEARS, Cast 

Ganschow Gear Co., Chicago, Ill. 
Grant Gear Works, —, — 
National-Erie Corp., Brie, P: 


Rochester, N. Y. 
Cleveland, Ohio 
Machine Co., 


Perkins Mach. Gear Oo., »- soring- 
field, Mass. 
Philadelphia Gear Works, Philadel- 
phia, Pa. 
M a y 3 1 > 1 9 3 9 
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GEARS, Cut 
Adams Company, Dubuque, Iowa. 
—e Gear Works, New York, 


Bilgram Gear & Mach. Works, Phils. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

4 Gear & Machine Co., Phila., 


Fellows Gear Shaper Co., Springfield, 


a Gear Co., Chicago, Ill. 

Gear Specialties, Inc., Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 

Hartford Special Mchy. Co., Hart- 
ford, Conn. 


James Co., D. O., Chicago, Il. 


Johnson Mach. Co., Carlyle, Man- 
chester. Conn. 
Lempco Products Co., Inc., Bedford, 


io 

Massachusetts Gear & Tool Co., Wo 
burn, Mass. 

Meisel Press Mfg. Co.. Boston, Mass 

National-Erie Corp., Drie, Pa. 

Perkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 


GEARS. Non-Metallic 

a Electric Co., 

James Co., D. O., Chicago, Ill. 

Massachusetts Gear & Tool Co., Wo- 
burn, Mass. 

Perkins Mach. & Gear Co., Spring- 
field, Mass. 


GOGGLES, Safety 
American Optical Co., 
Mass, 


GREASE 

Texas Co., New York, N. Y. 

Tide Water Oil Sales Corp., New 
York, N. Y. 


Schenectady. 


Southbridge, 


GRINDERS, Carbide Tool 
Ex-Cell-O Corp., Detroit, Mich. 


GRINDERS, Heavy Duty 
Bryant Machinery and Engineering 
Co., Chicago, Ill, 


GRINDERS, Precision Thread 

Jones & Lamson Mach. Co., 
field, Vt. 

GRINDING Machines, 

— Machine Works, 
ll. 


Spring- 


Abrasive Belt 
Rockford, 


GRINDING Machine, Attachments 


Cincinnati Grinders, Incorporated. 
Cincinnati 
Norton Co., Worcester, Mass. 


GRINDING Machines Bench 

Lee & Son, K. 0. Co., Aberdeen, 8. D. 

Schauer Machine Co., Cincinnati, 
Ohio 

Walker Co., 0. S. Worchester, Mass. 


GRINDING Machines, Centerless 
Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio. 


GRINDING Machines, Chaser 
Landis Mach. Co., Waynesboro, Pa. 


GRINDING Machines, Chucking 

B Chucking Grinder Co., 
Springfield, Vt. 

Heald Machine Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

GRINDING Machines, Cutter and 
Tool 

Barber-Colman Co., Rockford, II. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bryant Chucking 
Springfield. Vt. 
Cincinnati Milling Mach. Co., The, 

Cincinnati, Ohio. 
Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 
Geometric Tool Co., 
Conn. 
Heald Mach. Co., 
Kearney & Trecker Corp., 
kee, Wis. 
Landis Tool Co., Waynesboro. Pa. 
LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 
Norton Co., Worcester, 
Oliver Instrument Co.. Adrian, Mich, 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
= = & , O-- Inc., Wm., Philadel- 
Union Twist Drill Co., Athol, Mass. 
Walker Co., 0. S., Worcester, Mass. 


GRINDING Machines, Cylinder 

Bryant Chucking Grinder Co., 
Springfield, Vt. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 


Grinder Co., 


New Haven, 


Worcester. Mass. 
Milwau- 


Mass. 
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} 











GRINDING Machines, Cylindrical 

Arter Grinding Machine Co., Worces- 
ter, Mass. 

Brown & ~~ aps Mfg. Co., Provi- 
dence, I. 

Cincinnati * Grinders, 
Cincinnati, Ohio. 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 

Norton Co., Worcester, Mass. 


Incorporated, 


GRINDING Machines, Die 


Abrasive Machine Tool Co., East 
Providence, ae 4 

Arter Grinding Machine Co., Worces- 
ter, Mass. 

Bepant Chucking Grinder Co., 


Springfield, Vt. 
Gal meyer & Livingston Co., 

Rapids, Mich 
Heald Machine Co., Worcester, Mass. 
Landis Mach. Co., Waynesboro, Pa. 
Murehey Machine & Tool Co., De- 
troit. Mich. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Rivett Lathe & Grinder, Inc., Bos- 
ton, Mass. 
Walker Co., 


Grand 


0. S.. Worcester, Mass. 


GRINDING Machines, Disc 
Gardner Machine Co., Beloit, Wis. 


GRINDING Machines, Drill 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Mliver Inst. Co.. Adrian, Mich. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa, 


GRINDING Machines, Face or Ring 
Wheel 


ee 
Abrasive Mach. Tool Co., East Provi- 
dence, R. I 
Graham Mfg. Co., Providence, R. I 


Walker Co., 0. 8., Wercester, Mass. 
GRINDING Machines, Flexible Shaft 
Haskins Co., R. G., Chicago, IN. 


GRINDING Machines, Floor 
Norton Co., Worcester, Mass. 
Walker Co., 0. S., Worcester, Mass. 


GRINDING Machines, Gage 
Abrasive Mach. Tool Co., East Provi- 
dence, 


- 4 
Landis Tool Co., Waynesboro, Pa. 


GRINDING Machines, Gear 
Lees-Bradner Co., Cleveland, Ohio 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
GRINDING Machines, Hole & Face 


Bryant Chucking Grinder Co., 


Springfield, Vt. 


GRINDING Machines, Hydraulic 


Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio. 
Norton Co., Worcester, Mass. 


GRINDING Machines, Internal 

Bryant Chucking Grinder Co., 
Springfield, Vt. 

Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa 

Rivett Lathe & Grinder, Inc., Bos- 
ton. Mass. 


Thompson Grinder Co., Springfield, 
Ohio 
Walker Co., 0. S., Worcester. Mass. 


GRINDING Machines, Piston Ring 


Heald Mach. Co., Worcester, Mass. 

GRINDING Machines, Plain 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Grinders Incorporated, 
Cincinnati 

Norton Co., Worcester, Mass. 
GRINDING Machines. Portable 
Independent Pneumatic Tool Co., Chi- 
eago, Tl. 

Standard Electrical Tool Co., Cincin- 


nati, Ohio 


GRINDING Machines, Pulley 

Abrasive Mach. Tool Co., East Provi- 
dence, - . 

Graham Mfg. Co., Providence, R. I. 

GRINDING Machines, Radial 

Van Norman Machine Tool Co., 
Springfield, Mass. 


GRINDING Machines, Ring 
Arter Grinding Machine Co., 
ter, Mass. 


Worces- 
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VLLUUDOUAAEAA LOAN WUVNLULELECUSTOUAUATEOOT ADELE 


Don't Neglect Your Tool Room 
(It's the backbone of production) 


MODERNIZE—/nstal/ : 
Oliver Tool Grinding Equipment 


and you will 


INCREASE PRODUCTION 
REDUCE TOOL COSTS 
LOWER GRINDING COSTS 
OBTAIN IMPROVED WORK 


LAL 








The Combined 


SAVINGS 
WILL SOON 
PAY THE IN- 


ITIAL COST of 
the MACHINES. 


Model 510 Drill = 
Grinder for ‘4 to = 
Send for 3” drill, _Auto- 


matic operation — 
Variable clearances 
— Variable point 
angles. 


literature 


HEPTENOTTNONNNT INT 


Let us grind a few drills 
for test—no obligation. 


TTT 





OLIVER INSTRUMENT CO. — 


1408 Maumee St. Adrian, Michigan 


VOUUAUUANUAALELAAEOU SNL ONELL EDEN LEAH CUT os 













GROBET 


Rotary files ihitain 


Catalog DG 
the most complete catalog 
of its kind, illustrating hun- 
dreds of rotary files hand 
cut, milled cut, ground from the 


ground from 
the solid 


solid; also diesinkers burrs. 


"Ask also for catalog DF illustrating 5000 Grobet Swiss Files"’ 


GROBET FILE CORP. OF AMERICA 


3 Park Place New York City 











DURABILITY 
ECONOMY 


QUALITY 
ACCURACY 


WRITE FOR PARTICULARS 


ABRASIVE MACHINE TOOL CO. 
EAST PROVIDENCE, R. 
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WHERE-TO-BUY DIRECTORY 





All P urpose GRINDING Machines, Roll HOBBING Machines 


Cincinnati Grinders, Incorporated. | Adams Company. Dubuque, Iowa 


Cincinnati, Ohio. Barber-Colman Co., Rockford, Ill. 
Presses Norton Co., Worcester, Mass. Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. —- 
GRINDING Machines, Snagging Scherr Co., Geo., New York, N. . 
-s Standard Electrica Tool Co., Cinein- HOBS 
nati, Ohio Barber-Colman Co., Rockford, Ill. 


Brown & Sharpe Mfg. Co., Provi- 


IN dence, R. I. 
U to 60 Tons y ome a jorhapleg Provi- | Hanson-Whitney Machine Co., Hart- 
p dence, 8 ' ford, Conn. 


jrind Co.. Worces- | N#tional Twist Drill & Tool Co., 
Arter G gee Machine Co. orces Detroit, Bich. 


ress ter, Ma — - 
P ure Pratt & Whitney Division Niles- 
Blanchard. "Machine oo. Te Bement-Pond Co., Hartford, Conn. 


Bress* « Sharpe Mfg. Co., Provi-| Union Twist Drill Co., Athol, Mass. 

dence, R. I. 
® Gallmeyer & Livingston Co., Grand | HOISTS & Cranes, Elec. Traveling 
Rapids Mich. Independent Pneumatic Tool Co., Chi- 


Gardner Machine Co., Beloit, Wis. cago, Ill. 
Heald Machine Co., Worcester. Mass. | philadelphia Gear Works, Philadel- 


Built to Mattioen Machine Works, Rockford, phia, Pa. 


Norton Co.. Worcester, Mass. HOISTS & Cranes, Pneumatic 
“A “7 Pratt & Whitney Division Niles- | Curtis Pneumatic Machinery Co., St. 
a e Bement-Pond Co., Hartford, Conn. Louis, Mo. 
Walker Co., 0. S., Worcester, Mass. | Independent Pneumatic Tool Co., Chi- 
cago, Ill 
GRINDING Machines, Tap 
Gallmeyer & Livingston Co., Grand | HOISTS ; 
* Rapids, Mich. Page Steel & Wire Div., American 
Oliver Instrument Co., Adrian, Mich —o Cable Co., Inc., Mones- 
sen, Pa. 


GRINDING Machines, Tool Room HOISTS. Electric 


Install a Lempco Press in your shop today for pressing in arbors, ee od te Grinder = Oo... Allis-Chalmers Mfg. Co., Milwaukee, 
setting dies or any one of the many jobs that call for a power or Norton Co., Worcester, Mass. ah 
’ a 
hydraulic press. There are different models, all of heavy I-beam GRINDING Machines, Universal Ford Chain Block Division American 
: y . : Brown & Sharpe Mfg. Co., Provi- Chain Co., Philadelphia, Pa. 
and channel construction, priced to fit any shop. Write for catalogs dence, R. I. 
ny : Cincinnati Grinders, Incorporated. | HONING Machines 
giving all the details. Cincinnati, Ohio. Rarnes Drill Co.. Rockford, TU. 
Gallmeyer & Livingston Co., Grand | Micromatic Hone Corp., Detroit, 
Rapids. Mich. Mich. 


Landis Tool Co., Waynesboro. Pa 
| 4 E M P Cc 6] PRO D UC T S I N Cc LeBlond Machine Tool Co., R. K., | HYDRAULIC Power Units 
a * Cincinnati, Ohio x-C } it, Mich 


Ex-Cell-O Corp., Detroit, } 
Norton Co.. Worcester, Mass 








Dept. 2 HP BEDFORD, OHIO = “hompson Grinder Co., Springfield, | ILLUMINATION Industrial 
Ohio General Electric Vapor Lamp Co., 
Hoboken, N. J. 
GRINDING Machines, Vertical 
T INDICATORS, Dial 
K & YS t A i ~ G ag ey ‘eee Tool Co., Cin- | Federal Products Corp., Providence, 
Walker Co., 0. S., Worcester, Mass Starrett Co.. L. 8.. Athol, Mass. 






INDICATORS, Speed and Test 

Brown & Sharpe Mfg. Co., Provi- 
dence. ; = 

Starrett Co., L. S8., Athol, Mass. 


GRINDING Wheels 
C arborundum | Company, Niagara 
Falls, N. 
Gardner Machine Co., Beloit, Wis. 
Norton Co., Worcester. Mass. 
Vitrified Wheel Co., Westfield. Mass | INSTRUMENTS, Electric 
| General Electric Co., Schenectady, 


MILLER 


For odd diameters of bores or long length 


GROUND Flat Stock 


cuts. We can furnish a keyseating miller Brown & Sharpe Mfg. Co.. Provi | INSTRUMENTS, Light Wave 


: : — R. | Bausch & Jomb Optical Co., Roches- 
to meet with your requirements. Also ask Pee She. OA, ee. te, BY 
° ° ° ; JIGS & Fixtures 
us about our Oilgrooving Millers. DA MMERS. Pneumatic it co.. Chi-| Hamilton Tool Co.. Hamilton, Obio 
cago, Ill. | KEYSEATING Machines 


ASK FOR CATALOG T 
NATIONAL MACHINE TOOL CO. 


Davis Keyseater Co., Rochester, 
» & 


HAMMERS. Power : 
Sellers & Co., Inc.. Wm.. Philade}- | Mitts & Merrill. Saginaw, Mich. 








phia, Pa. : —— Mach. Tool Co., Cincinnati, 
0. 
2272 Spring Grove Ave. Cincinnati, Ohio 
HAMMERS. Soft Faced KNURLS & Knurl Holders 
Greene. Tweed & Co., New York American Swiss File & Tool Co., 
N. Y. | Blizabeth, N. J. 
| Williams and Co., J. H., Buffalo, 
LUCAS “PRECISION” Willems and Ce et the 
Williams and Co., J. H., Buffalo, LAMPS. Electri 
° P ones esac . N. ¥. \. ectric 
Horizontal Boring, Drilling and Milling Machine jeneral Electric Co.. Schenectady. 
HANGERS . . . 
THE LUCAS MACHINE TOOL co. — ©, pres Mfg. Co., Provi- See, Shoals Vapor Lamp Co., 
ence. R. : 
Westinghonse Electric & Mfg. Co., 
CLEVELAND seaside E. Pittsburgh, Pa 
. a 
OHIO, a a As Standard Pressed Steel Co., Jenkin- | LAPPING Machines & Attachments 
town. Pa. Norton Co., Worcester, Mass. 





HARDNESS Measuring Instruments | LAPPING Machines, Centerless 
Bausch & Lomb Optical Co., Roches- | Cincinnati Grinders, Incorporated, 








ann: e. ct. ‘ one © P , Cincinnati, Ohio. 
sé 99 ore ins g. ‘o., Jamaica. 
Yr T.. LATHE Attachments 
OHIO DREADNAUGHT Wilson Mec hanteat Instrument Co., | Gisholt Machine Co., Madison, Wis. 


Horizontal Boring, Drilling and Milling Machines seis Moraga Warner & Swesey On. Cleveland. 


HEATERS. Unit 



















4”, 5” and 6” spindles, compound table type, floor type, combi- Buffalo Forge Com : 
n re mpany, Buffalo, | LATHE Tools 
nation floor and table type. a: = Carboloy Company, Detroit, wie. 

Cleveland Twist Drill Co., eve- 

THE OHIO MACHINE TOOL CO. HEAT Treating land. Ohio. 
ix-Cell-O Corp.. Detroit. Mich. Gisholt Machine Co., Madison, Wis 

ReeeeOonm .. « 6 « Pere National-Erie Corp.. Erie.. Pa. National Broach & Machine Co., 

Wiedemann Machine Co., Philadel- Detroit, Mich. 

phia, Pa. Ready Tool Co., Bridgeport, Conn. 
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LATHES, Automatic and Semi- 
Automa 
Bullard Company, Bridgeport, Conn. 
Gisholt Machine Co., Madison, Wis. 
Jones & Lamson Mach. Co., Spring- 
field, t. 
LeBlond Machine Tool Co., R. K., 
on a Ohio 
ge & Shipley Mach. Tool Co.. 
a oe bio. 
Potter & Johnston Mach. Co., Paw- 
tuckett, R. I. 
Rockford Machine Tool Co., Rock- 
ford, Il. 
Warner & Swasey Co., Cleveland, 
Ohio. 
LATHES, Bench 
Hardinge Brothers, Inc., Elmira, 
Y 


Machine Tool Co., R. K., 


Ohio 


me Ee 
LeBlond 
Cincinnati, 


Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Rivett Lathe & Grinder, Inc., Bos- 
ton,. Mass. 

Sidney Machine Tool Co., Sidney, 
Ohio 

South Bend Lathe Works, South 
Bend. Ind 

Stark Tool Co., Waltham, Mass. 

LATHES, Brass Workers 

Gisholt Machine Co., Madison, Wis. 

Cleveland, 


Warner & Swasey Co., 
Ohio. 


LATHES, Engine 

American Tool Works Co., Cincinnati, 
Ohio. 

Boye & Emmes 
Cincinnati, Ohio 

Bryant Machinery 
Co., Chicago, Il. 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

a 4 Machine Co., 


Machine Tool Co., 


and Engineering 


Torrington, 
Con 

LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Lodge & Shipley Mach. 
Cincinnati, Ohio. 

Modern Tool Works, Rochester, N. Y. 


Tool Co., 








Monarch Machine Tool Co., Sidney, 
Ohio. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Reed-Prentice Corp.., Worcester, | 
Mass. | 
Sidney Machine Tool Co., Sidney, 

Ohio 
South Bend Lathe Works, South 
Bend, Ind. 

Spring- 


Springfield Mach. Tool Co., 
field. O. 


LATHES, Horizontal and Vertical 
Turret 

Acme Machine Tool Co., Cincinnati, 
Ohio 

Bardons & Oliver, Inc., Cleveland, 
Ohio 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Warner & Swasey Co., Cleveland. 


Ohio. 


LATHES, Speed 
Schauer Machine Co., 
Ohio 


LATHES, Toolroom 
American Tool Works Co., Cincinnati, 


Cincinnati, 


Machinery and Engineering 


Co., Chicago, Il 


Ohio. 
Bryant 


Hendey Machine Co., Torrington. 
Conn. 
LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 
Lodge & Shipley Mach. Tool Co.. 
Cincinnati 
Meansee Machine Tool Co., Sidney. 
0. 
Pratt & Whitney Division Niles- 
Bement-Pond ©o., Hartford, Conn 
Reed-Prentice Corp., Worcester. 
Mass. 
Sidney Machine Tool Co., Sidney, 
Ohio 
South Bend Lathe Works, South 


Bend, In 
Springfield Machine Tool Co., Spring- 
field, O. 


LATHES, Vertical Turret 

Bullard Company, Bridgeport, Conn 

LATHES, Wheels, R. R. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

LIGHT Bulbs 

Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh, Pa. 

LUBRICANTS 

—_ Service Oil Co.. New York, 

Texas (‘o.. New Yess. BW. ¥. 

Tide Water Oil Sales Corp., New 
York, N. ¥ 
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LUBRICATING Systems 
Rivett Lathe & Grinder, 
ton, Mass. 
MACHINE Tool Drives, 
a Electric Co., 


Inc., Bos- 


Electric 
Schenectady, 


MACHINES, Abrasive Cutting 

Page Steel & Wire Div., American 
hain & Cable Co., Inc., Mones- 
sen, Pa. 


MACHINIST’S Tools 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Starrett Co., L. 8., Athol, 


MANDRELS 

Brown & sperpe Mfg. Co., 
dence, R. 

Pratt & w hitney 
Bement-Pond Co., 


MARKING Machines 
Noble & Westbrook Mfg. Co.. 
ford, Conn. 

MEASURING Instruments 
Norma-Hoffmann Bearings 
Stamford, Conn. 
Scherr Co., Geo., New York, N. Y. 

MEASURING Machines 
Hanson-Whitney Machine Co., 
ford, Conn. 


Provi- 


Mass. 


Provi- 


Niles- 
Conn. 


Division 
Hartford, 
Hart- 


Corp., 


Hart- 


| MELTING Pots 


Hones, Inc., Baldwin. 


eS iy Be 
MELTING Pots, Electric 


Chas. A.., 


a Electric Co., Schenectady, 
METERS, Welding 
Lincoln Electric Co., Cleveland, Ohio 
MICROMETERS 

Provi- 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Lufkin Rule Co., 

Pratt & W hitney 
Bement-Pond Co. 

Slocomb Co. _ am providence, R. I 


Saginaw, Mich. 
Division Niles 
Hartford, Conn 


Starrett Co., L. 8. Athol, Mass. 

MICROSCOPES 

Bausch & _— Optical Co., Roches 
ter . 

| MILLING Attachments 

Adams Company, Dubuque, Iowa 

Bridgeport Machines, Inc., Bridge 
port, Conn. 

Brown Co., Provi- 


| 
| 
| 





& Sharpe Mfg. 
dence, R. I. 
Cincinnati Milling Machine Co., 


The, 
Cincinnati, Ohio. 
| Dalrae Tools Co., Syracuse, N. Y. 
Kearney & Trecker Corp., Milwau- 
kee, Wis. 
Potter Johnston Mach. Co., Paw- 
tuckett, R. I. 


MILLING Machines, Automatic 


Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio. 

Kearney & Trecker Corp., Milwau- 
kee, Wis. 

MILLING Machines, Bench 

Pratt & Whitney Division Niles 
Bement-Pond Co., Hartford, Conn 

Stark Tool Co., Waltham, Mass 


MILLING Machines, Continuous 

Consolidated Mach. Tool Corp., Roch. 
ester. ; 2 

Kearney & Trecker Corp., Milwav 
kee, Wis. 

Modern Tool Works, Rochester, N. Y. 

Potter & Johnston Mach. Co., Paw- 
tucket, R, 


MILLING Machines, Drum Type 

Coaemaare Mach. Tool Corp., Roch- 
ester, N. Y. 

Modern Tool Works, 


MILLING Machines, Duplex 


Rochester, N. Y. 


Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio. 

Kearney & Trecker Corp., Milwau- 
kee, Wis. 

Van Norman Machine Tool Co., 
Springfield, Mass. 

MILLING Machines, Floor Type 


Sellers & Co., Philadel- 


phia, Pa. 


MILLING Machines, 

Brown & Sharpe Mfg. 
dence, : = 

Nichols, W. H 


Inc., Wm., 


Hand 
Co., 


Mass 


Provi- 
Waltham, 
Multiple Spin- 


MILLING Machines, 


6 
Cincinnati 


Milling Mach, Co., The, 
Cincinnati, Ohio. 
May 31, 1939 





1aRING 


with 


peers 
HHH SPEED 


MILLING 
ATTACHMENTS 
8 


The Springfield Arsenal uses two 
Bridgeport Milling Attachments 
to handle a wide variety of 
pani | in their Forming Depart- 
ment. 


The Bridgeport machine shown 
here and mounted on a hand 
miller is reaming a_ fixture. 
Spindle speeds vary from 275 
to 4250 R.P.M 

Bridgeport High Speed Mill- 
ing Attachments can also be 
used for milling, drilling and 
boring operations at ali wr 
without —— set up of 
work. Remarkable versatility 
and precision make these ma- 
chines useful for many pur- 
poses, especially on tricky time- 
consuming jobs. 


it will pay you to investigate 
carefully the many applica- 
tions of this tool on your work. 
Write for Descriptive Bulletin. 


BRIDGEPORT MACHINES, INC. 


Bridgeport, Connecticut. 



















Lathes, Die Sinkers, 
Vertical Millers, 
Jig Borer, 

Die Casters, 
Injection Molding 
Machines 


Mass.US.A 


WORCESTER 








TOOL ROOM 
PRODUCTION 


Founders 


LATHES , 


Special Machinery e 
The 
SPRINGFIELD MACHINE TOOL COMPANY 


Springfield, Ohio, U. S. A 











AVIS KEYSEATER 


This low cost machine will handle any 
keyseating job in the shop up to 1% in. 
Write for illustrated bulletin 


403 Exchange &t., 





DAVIS KEYSEATER CoO., Rochester, N. Y. 
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fete) Re tele),)| 
EQUIPMENT 


UNIVERSAL 
TOOL MILLING MACHINES 


MOLD COPYING MACHINES 


3-dimensional Pantograph 


ENGRAVING MACHINES 
For General Engraving 


ELECTRIC ETCHERS 
For Marking Hardened Steel Surfaces 


@Write for Literature 


H. P. PREIS ENGRAVING MACHINE CO. 
SUMMIT STREET + NEWARK, NEW JERSEY 


MODER 














155 








STRAIGHT SIDE SINGLE CRANK PRESSES 


for heavy blanking and 
fermiag . + 6 2 


Heavier classes of blanking and 
forming work can be handled 
efficiently and economically on 
these presses. 

Sturdily constructed with either 
solid frame or built up with tie 
rods. Small elastic deflections 
do not affect tool alignment. All 
stresses taken centrally. Made 
also with wedge adjustment for 
slide for very close work. 


Full details on request. 


ZEH & HAHNEMANN CO. 
180 Vanderpool Street 
NEWARK 




















Gits Precision Oil Seal for 
bell, roller, and plein sleeve 


Gits BEos. MFG. Co. 


2S year of ml cups experience 
1857 S. Kilbourn Ave. Chicago 














Sm, Drilling and Tappin 
Michines 


) (Automatic and Semi-Automatic) 
LELAND GIFFORD Co. 


WORCESTER, MASS. 











SMITH & MILLS 
CRANK SHAPERS 


sizes 12” to 32” stroke 
THE SMITH & MILLS CO. Cincinnati, Ohio 











WHERE-TO-BUY DIRECTORY 


MILLING Machines, Plain 
Brown & arse Mfg. Co., 


dence, R. I. 
Cincinnati Milling Mach. Co., 
Ohio. 


Cincinnati, 

Kearney & Trecker Corp., 
kee, Wis. 

Nichols, W. H., 


Provi- 
The, 

Milwau- 

Waltham, Mass. 


Potter & Johnston Machine Co., Paw- 
tucket, R. I. 

Sidney ‘Machine Tool Co., Sidney, 
Jhio 


MILLING Machines, Planer Type 
Cincinnati Planer Co., Cincinnati, 


Ohio 
Consolidated Mach. Tool Corp., Roch- 
ester, N. 


Kearney & Trecker Corp., Milwau- 
kee, Wis 

Modern Tool Works, Rochester, N. Y. 

— Tool Works Co., Hamilton, 
Ohio. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa, 


MILLING Machines, Planetary 

Consolidated Mach. Tool Corp., Roch- 
ester, = 4 

Modern Tool Works, Rochester, N. Y 


MILLING Machines, Precision Bench 


Harding Brothers, Inc., Elmira, N. Y. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


MILLING Machines, Profile 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 
Modern Tool Works, Rochester, N. Y. 
-—~ Prentice Corp., Worcester, 
ass. 


MILLING Machines, Semi Automatic 

Brown & oreo Mfg. Co., Provi- 
dence, R. I. 

MILLING Machines, Thread 

Adams Company, Dubuque. Iowa 


Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Lees-Bradner Co., Cleveland, Ohio 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

MILLING Machines, Turret 

Bridgeport Machines, Inc., Bridge- 
port, Conn. 

MILLING Machines, Universal 

Bridgeport Machines, Inc., Bridge- 
port, Conn. 

a at ee Mfg. Co., Provi- 
enc 

Cincinnati” “Milling Mach. Co., The, 
Cincinnati 

Kearney & Trecker Corp., Milwau- 
kee, Wis. 

Potter Machine OCo.. 


& Johnston 

Pawtneket, R. I. 

Preis Engraving Machine Co., N. P., 
Newark, N. J. 


Sidney Machine Tool Co., Sidney, 

Ohio 

Van Norman Machine Tool Co., 

Springfield, Mass. 

MILLING Machines, Vertical 
Provi- 


Brown & an tees Mfg. Co., 


dence, R. I. 

Cincinnati Milling Mach. Co., The. 
Cincinnati, Ohio. 

Consolidated Mach. Tool Corp., Roch- 
ester, . ae 

Kearney & Trecker Corp., Milwau- 


kee, Wis. 
Modern Tool Works, Rochester, N. Y. 
Potter & Johnston Mach. Co., Paw- 
tucket, R. I 


Sidney Machine Tool Co., Sidney, 
Ohio 

Van Norman Machine Tool Co., 
Springfield, Mass. 

MILLING Machines, Worm 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


MOTOR-Generators 
General Electric Co., 


a. 


Schenectady, 


MOTORS, Electric 
Ate <haimere Mfg. Co., Milwaukee, 
is. 


Westinghouse Electric & Mfg. Co.. 


BE. Pittsburgh, Pa. 


MOTORS, Fractional H. P. 
ts. J Electric Co., Schenectady, 


MOTORS, Integral-H. P. 
Cane Electric Co., Schenectady, 


NUMBERING Machines 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


NUT Setting Equipment 
Independent Pneumatic Tool Co., Chi- 
cago, Ill. 


OIL & Grease Cups 


Gits Bros. Mfg. Co., Chicago, Ill. 
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OIL Extractors, Centrifugal 
De Laval Separator Co., New York, 


OIL Grooving Machines 
— Mach. Tool Co., Cincinnati, 
Yhio. 


OIL Stones 
Norton Co., Worcester, Mass. 


OILS, Fuel 


Texas Co., New York, N. Y. 


OILS. Lubricating 
Texas Co., New York, N. Y. 


PARALLELS 

Brown & Sharpe Mfg. Co., Provi- 
dence, ;& 

Starrett Co., L. §8., Athol, Mass. 


— Mfg. Co., Woonsocket, 
a oe 
Walker Co., 0. 
PIPE Cutting and Threading Ma- 
chines 

Landis Mach. Co., Waynesboro, Pa. 
Murchey Machine & Tool Co., De- 
troit, Mich. 


PIPE Fitters Tools 


S., Worcester, Mass. 


Greenfield Tap & Die Corp., Green- 
field, Mass 

Williams and Co., J. H., Buffalo, 
Me Ee 

PIPE Plugs 

Allen Manufacturing Co., Hartford, 
Conn. 

PLANING Machines 

Cincinnati Planer Co., Cincinnati, 
Ohio. 

Consolidated Mach. Tool Corp., Roch- 


ester, N, Y. 
Modern Tool Works, Rochester, N. Y. 
Niles Tool Works Co., Hamilton, O. 
Ohio Machine Tool Co., Kenton. 0. 


Rockford Machine Tool Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

PLATES, Aluminum 

Aluminum Company of America. 


Pittsburgh, Pa. , 


PLATES, Steel 
American Steel & Wire Co., Chicago, 


Steel (U. 8S. Steel 
Pittsburgh, Pa 


Carnegie Illinois 
Corp. Subsidiary), 


Columbia Steel Co., (U. 8S. Steel 
Corp. Subsidiary), San Francisco, 
Calif. 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa 

Scully Steel ‘Products Co. (U. 8. Stee? 


Corp. Subsidiary) New York, N. Y. 
U. 8. Steel Corp., Pittsburgh, Pa. 


POLISHING and Buffing Machines 


Haskins Co., R. G.. Chicago, Ill. 
Heald Mach. Co., Worcester, Mase. 
Independent Pneumatic Tool Co., Chi 


eago, I. 
Landis Tool Co., 
Mattison Machine 


Way nesboro. Pa. 
Works, Roc “kTord, 


New Britain-Gridley Machine Co.. 


New Britain. Conn. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn 
Standard Electrical Tool Co., Cincin- 
nati, Ohio 
Union Twist Drill Co., Athol, Mass. 
POLISHING Grains, Abrasive 
Norton Co., Worcester. Mass. 
Carborundum Company, Niagara 
Falls, N. Y 
PRESS Feeds 
Dickerman Mfg. Co., H. E., Spring- 


ew Mass. 
& O Press Co., Hudson, N. Y. 


PRESSES, Foot and Hand 


Ferracute Machine Co., Bridgeton, 
N. J. 

PRESSES, Forcing 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 


PRESSES, Hydraulic 
National-Erie Corp., Erie. Pa. 


PRESSES, Power 
sg gd Machine Co., 


N. 
Henry & Wright Mfg. Co., 
Hudson, N. Y 


Bridgeton, 
Hartford, 
Con 

Vv «& "0 Press Co., 


Zeh & Hahnemann Co., Newark. 
N. J. 
PROFILING Machines 
Reed-Prentice Corp., Worcester. 
Mass. 
1939 











WHERE-TO-BUY DIRECTORY 





PROTRACTORS 

Bausch & Lomb Optical Co., Roches- 
ter, : # 

Been & Sharpe Mfg. Co., Provi- 


den 
Lufkin. omy Co., Saginaw, Mich. 


PULLE 
Allis-Chalmers Mfg. Co., Milwaukee, 


Johnson Mach. Co., Carlyle, Man- 
chester, Conn. 


PUMPS, Centrifugal 

ap Saetnee Mfg. Co., Milwaukee, 
Wis. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I, 


PUMPS, Lubricants 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

oa Machinery Co., Cincinnati, 
hio. 


PUMPS, Oil 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Fulflo Specialties Co., Inc., Blan- 
chester, . 
ee Machinery Co., Cincinnati, 
0. 


PUNCHES, Center and Hand 
Lufkin Rule Co., Saginaw, Mich. 


PUNCHES, Power 
— Forge Company, Buffalo, 


Pepecete Machine Co., Bridgeton, 


Mitts & Merrill, Saginaw, Mich. 
Wiedemann Mach. Co., Phila., Pa. 


PUNCHING and Shearing Machines 
Buffalo Forge Company, Buffalo, 


N. 

Consolidated om. Tool Corp.. Roch- 
ester, 

Modern Tool Works, Rochester, N. Y. 


PYROMETERS, Electric 
Hoskins Mfg. Co., Detroit, Mich. 


REAMERS, Adjustable 
Barber-Colman Co., Rockford, Ill. 
Cleveland Twist Drill Co., Cleveland, 


Ohio. 

Gisholt Machine Co., Madison, Wis. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

seg pares Mfg. Co., Woonsocket, 


REAMERS, Solid 
Barber-Colman Co., Rockford, Il. 
Cleveland Twist Drill Co., Cleveland, 


Ohio. 
Gisholt Machine Co., Madison, Wis. 
Greenfield Tap & Die Corp., Green- 
field, Mass. 
Holman Reamer Co.. Manchester, 


Conn. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Taft-Peirce Mfg. Co., Woonsocket, 


a Be 
Union Twist Drill Co., Athol, Mass. 


REAMING Machines 

Independent Pneumatic Tool Co., Chi- 
eago, Ill. 

Van Norman Machine Tool Co.. 
Springfield. Mass. 


RECTIFIERS, Mercury Arc 
ee Mfg. Co., Milwaukee, 
vis. 


RECTIFIERS, Power 
— Mfg. Co., Milwaukee, 
8. 


REFRACTORIES 
Carholoy Company, Detroit, Mich. 
Norton Co.. Worcester, Mass. 


RHEOSTATS 
Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh, Pa. 


RIVETING Machines 
Buffalo Forge Company, Buffalo, 


2 

Grant Mfg. & Mach. Co., Bridge 
port, Conn 

Inheponéent: Pneumatic Tool Co., Chi- 
eago, Il. 

Tomkins-Johnson Co., Jackson, Mich. 


RIVET Making Machines 
Acme Machinery Co., Cleveland, Ohio 


RIVET Sets 
American Swiss File & Tool Co., 
Elizabeth, N. J. 


RODS, Welding 
Lincoln Electric Co., Cleveland, Ohio 
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ROPE Wire 

Lufkin Rule Co.. Saginaw, Mich. 
Page Steel & Wire Div., American 
Chain & Cable Co., Inc., Mones- 
sen. Pa. 

Roebling’s Sons Co., John A., Tren- 
ton. N. 


RULES, Steel 
Starrett Co., L. S., Athol, Mass. 


RULES, Steel & Wood 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


SANDERS 
Mattison Machine Works, Rockford, 
Ill. 


SAWING Machines, Band 
- ‘ee Mfg. Co., Chicago, 


ll. 
Cleereman Machine Tool Co., Chi- 
cago, 


SAWING Machines, Power Hack 
- ‘eden Mfg. Co., Chicago, 


ll 

Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Earle Gear - Mach. Co., Phila., Pa. 


SAWS, Hack 
meena Mfg. Co., Chicago, 
1 


Starrett Co., L. S., Athol, Mass. 


SAWS, Hack, Frames and Blades 
Delta Mfg. Co., Milwaukee, Wis. 
Starrett Co., L. S., Athol, Mass. 


SAWS, Metal Cutting 
Avey Drilling Machine Co., Cin- 
cinnati, Ohio. 


SAWS, Milling 

Barber-Colman Co., Rockford, Ill. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 


SAWS, Screw Slotting 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 


SCREW Driving Machines 
Haskins Co., R. G., Chicago, Ill. 


SCREW Extractors 
Cleveland Twist Drill Co., Cleve- 
land, Ohio. 


SCREW Machine Products 
Aluminum Company of America. 
Pittsburgh, Pa. 


SCREW Machine Tools and Attach- 
ments 

Brown & Sharpe Mfg. Co., Provi- 
dence. R. I. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


SCREW Machine Work 

Eastern Mach. Screw Corp., New 
Haven, Conn. 

National Mach. Tool Co., Cincinnati, 
Ohio. 


New Britain-Gridley Machine OCo., 
New Britain, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, 
ie ae 


SCREW Machines 

Acme Machine Tool Co., Cincinnati, 
Ohio 

Brown & Sharpe Mfg. Co., Provi- 
dence, > a 

Warner & Swasey Co., Cleveland, 
Ohio. 


SCREW Machines, Automatic and 
Semi Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cone Automatic Machine Co. Wind- 
sor, ; 

National Acme Co., Cleveland, Ohio. 

New Britain-Gridley Machine Co., 
New Britain, Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


SCREW Machines, Plain or Hand 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 


SCREW Plates 
Greenfield Tap & Die Corp., Green- 
field, Mass. 


SCREW Threading Machines 
Brown & Sharpe Mfg. Co., Provi- 
dence, I, 


SCREWS, Cap and Set 
Allen Mfg. Co., Hartford, Conn. 


ou Mach. Spec. Co., Inc., Chicago. 
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HOLMAN 


Helical Taper Pin Reamer 
For finishing holes for taper 











Made 


a pins economically 


BETTER 
FASTER 


steel by the most 
modern. processes. 
Also Chucking and Rose 
Reamers. Special Taper 
Reamers. New Low Price—Cir- 


cular and price list No. 2 on request. 


HOLMAN REAMER CO., Manchester, Conn. 








(RANT 


RIVETERS—PIONEERS in 
their line—Head rivets from 
smallest to §” diameter either 
by NOISELESS SPINNING 
or VIBRATING HAMMER 
method—Sizes to meet all 
needs—Types include Verti- 
cal and Horizontal Multiple 
Spindles. 


Write for literature and don't 
forget to send samples. 


THE GRANT MFG. & 
MACHINE CO. 
85 Silliman Ave., Bridgeport, Conn., U. 8S. A. 




































Try them and you will 
discover why so many 
leading manufacturers 
prefer N&W automatic 
and non-automatic 
numbering heads 


PRESSES 
FEEDS 
AUTOMATIC EQUIPMENT 


‘tHe V & O Press Co. INC, 
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HASKING Zcecne. 


Only a Haskins Tapper 
has all of these features: 





Designed ‘from the . ground 
up” as an entirely new tap- 
ping machine, its principles 
of operation being con- 
ceived primarily with re- 
spect to the functions and 
characteristics of the tap. 
Rigid, non-floating spindle. 
Tap idles in forward direction. 
Supersensitive foot pedal control. 
Operator can use both hands for han- 
dling the work. 
Principle of operation permits use of 
simple, inexpensive fixtures. 
Tap breakage practically eliminated. 
— adapted to standard "Acorn" 
ies 


trating many a % jobs. 
or obligation. 4 


PANY, 2760 W. A St., Chicago. 


PRECISION 
Tapping 















WRITE FOR BOOKLET giving complete 
details of The Haskins Method and illus- 
No cost 
SKINS COM- 








CARBON TOOL STEELS 


also 


High Speed Stainless 
and Special Alloy Steels 


Latrobe Electric Steel Co. 
Latrobe, Pa. 











56 Field Street 








THE 


TORRINGTON 
ROTARY 


SWAGING MACHINE 
— with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 


The Torrington Co., Swager Dept. 


Torrington, Conn. 








172 


WHERE-TO-BUY DIRECTORY 


Eastern Mach. Screw Corp., New 
Haven, Conn 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


Carlisle & Hammond Co., 


Strong 
Ohio 


Cleveland, 


SCREWS, Machine 

Allen Mfg. Co., Hartford, Conn. 

Eastern Mach. Screw Corp., 
Haven, Conn. 


SCREWS, Recessed Head 
American Serew Co., Providence, R. I. 
Chendler Products Co., Cleveland, 
Ohio 
Continental Screw Co., 
Mass. 
Corbin 
Conn. 
Lamson 
Ohio. 
National Screw & Mfg. Co., 
land, Ohio. 
Parker-Kalon Corp., New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ill. 
Russell, Burdsall & Ward Bolt & 
Nut Co., Port Chester, N. Y 
Seovill Még. Co., Waterbury, 


SCREWS, Safety 

Standard Pressed £teel Co., Jenkin- 
town, P: 

Strong 
Cleveland, 


SCREWS, Shoulder 
Allen Mfg. Co., Hartford, Conn. 


SEPARATORS, Oil & Waste 


New 


New Bedford, 


Screw Corp., New Britain, 


& Sessions Co., Cleveland, 


Cleve- 


Conn. 


a. 
Carlisle & Hammond Co., 


Ohio 


De Laval Separator Co., New York, 

SHAFTING 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis 

Jones ‘& Laughlin Steel Corp., Pitts- 
burgh, Pa. 


Scully Steel Products Co, (U. 8. Steel 
Corp. Subsidiary) New York, N. Y. 

Wyckoff Drawn Steel Co., Pitts- 
burgh, Pa. 


SHAFTS, Flexible 
Haskins Oo., R. G., 


SHAPERS 
Augeeeen Tool Works Co., Cincinnati, 


Chicago, Ill. 


Bryant Machinery and Engineering 
Co., Chicago, Il. 

Hanson-Whitney Machine Co., 
ford, Conn. 

Hendey Machine Co., 


Hart- 
Torrington, 
nn. 
Ohio Machine Tool Co., Kenton. O. 
Pratt & Whitney Division Niles- 
Bement-Pond Co.. Hartford, Conn. 
Rockford Machine Tool Co., Rockford, 


Ill. 
Smith & Mills Co., Cincinnati, Ohio. 


SHAPES. Structural Steel 

American Steel Wire Co., Chi- 
cago, Ill. 

Carnegie Illinois Steel (U. 8. Steel 

‘ Subsidiary), Pittsburgh, Pa. 

Columbia Steel Co., (U. 8. Steel 
Corp. Subsidiary), San Francisco. 


Calif. 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Scully Steel Products Co. 


(U. 8. D2 
Corp, Subsidiary) New York, N. 
U. 8. Steel Corp., Pittsburch, By 


SHARPENING Stones 
Carborundum Company, 
agara Falls, N. Y. 
Norton Co., Worcester, Mass. 


SHEARS, Power 
Buffat ~4 Forge 


Consolidated Mach, Tool Corp., Roch- 
ester, N. Y. 

Mitts & Merrill, 

Modern Tool Works, 


SHEAVES, V Belt 
Allis-Chalmers Mfg. Co., 


Erie. Pa. 


Niagara Ni- 


Buffalo, 


Company, 


Saginaw, Mich. 
Rochester, N. Y 


Wis 
National-Erie Corp.., 


SHIELDS, Welding 
Lincoln Electric Co., 


SLOTTING Machines 


Cleveland, Ohio 


Consolidated Machine Tool Corp... 
Rochester, N. Y. 

Modern Tool Works, Rochester, N. Y. 

SOCKETS 

Cleveland Twist Drill Co.. Cleve 
land, Ohio 

Union Twist Drill Co., Athol, Mass. 

SOCKETS, Detachable Head 
Armstrong Bros. Tool Co., Chicago, 
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Milwaukee, | 
| Crucible Steel Co., 

















SOCKETS, Wire a 


Williams and Co., H., Buffalo, 
i. Be 

SPECIAL Machines 

Ex-Cell-O Corp., Detroit, Mich. 


SPEED Reducers 
Adams Company, Dubuque, Iowa 
Cullman Wheel Co., Chicago, I1l. 
Earle Gear & Mach. Co., Chicago, Ill. 
Grant Gear Works, Boston, Mass. 
James Co., D. O., Chicago, Ill. 
Philadelphia Gear Works, Philadel 
phia, Pa. 
Westinghouse Electric & Mfg. Co.. 
B. Pittsburgh, Pa. 


SPEED Reducers, Motorized 

James Co., 0., Chicago, Il. 

Westinghouse “Blectric & Mfg. Co., 
E. Pittsburgh, Pa. 


SPINDLES, Grinding 
Ex-Cell-O Corp., Detroit, 


SPOT Welder Control 
a Electric Co., 


Mich 
Schenectady. 


SPROCKETS 
Bilgrim Gear & Mach. Works, Phila., 


Pa. 
Cullman Wheel Co., Chicago, II. 
Grant Gear Works, Boston, Mass. 


James Co.. D. 0., Chicago, Tl. 

National-Erie Corp., Erie. Pa. 

Philadelphia Gear Works, Philadel 
phia, Pa. 

SQUARES 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. 8., Athol, Mass. 


STAMPS, Steel 
Noble & Westbrook Mfg. 
ford, Conn. 


STARTERS, Motor 
Lincoln Electric Co., Cleveland, Ohio 


STAYBOLTS 
Carnegie Illinois Steel (U. 8. Steel 
Corp. Subsidiary), Pittsburgh, Pa 


Co., Hart- 


STEEL Alloy, Carbon 


Latrobe Elec. Steel Co., Latrobe. 


Pa. 

Wyckoff Drawn Steel Co., Pitts- 
burgh, Pa. 

STEEL. Cold Finished 

Jones & Laughlin Steel Corp., Pitts 


burgh, Pa. 
Scully Steel Products Co. (U. 8. Steel 
Corp. Subsidiary) New York, N. Y. 
Wyckoff Drawn Steel Co., Pitts- 
burgh, Pa. 


STEEL, High Speed 
Armstrong Bros. Tool Co., Chicago, 


In. 
Crucible Steel Co.. New York, N. Y 


Lageobe Elec. Steel Co., Latrobe, 

a] 

Williams and Co., J. H., Buffalo, 
me ae 

STEEL, Pipe 

National Tube Co., (U. 8. Stoel Corp. 
Subsidiary) Pittsburgh, Pa. 

STEEL, Screw 

Jones & Laughlin Steel Corp., Pitts 
burgh, Pa. 


Scully Steel Products Co. (U. S. Steel 
Corp. Subsidiary) New York, N. Y. 

— Drawn Steel Co., Pittsburgh. 
a. 


STEEL. Rustless & Stainless 
Crucible Steel Co.. New York, N. Y 


STEEL, Tool 


Armstrong Bros. Tool Co., Chicago, 


New York, N. Y. 


OTRETS, Alloy, Carbon and High 
iP 
Angestese Steel & Wire Co., Chicago, 


Carnegie Illinois Steel (U. 8S. Steel 
Corp. Subsidiary), Pittsburgh, Pa. 
Columbia Steel Co., (U. 8S. Steel 
poe ry Subsidiary), San Francisco, 


Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

seully Steel Products Co. (U. 8. Steel 
Corp. Subsidiary) New York, N. Y. 

U. 8. Steel Corp, Pittsburgh, Pa. 

Wyckoff Drawn Steel Co., Pitts- 
burgh, Pa. 
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STRAIGHT Edges 
Brown & Sharpe Mfg. Co., Provi- 
dence, I. 


STRAIGHTENING Machinery 
—— Mach. Tool Co., Spring- 
eld, O. 


STRUCTURAL Shapes 
Aluminum Company of 
Pittsburgh, Pa. 


SUB Presses and Dies 
o— Mach. Spec. Co., I 


America, 


c., Chicago, 


SURFACE Plates 
Brown & Sharpe Mfg. Co., Provi- 
dence, R, I. 


SWAGING Machines 
Etna Machine Co., Toledo, Ohio. 
Torrington Co., Torrington, Conn. 


TANKS, Aluminum 
Aluminum Company of 
Pittsburgh, Pa. 


TAP Extensions 
Allen Mfg. Co., Hartford, Conn. 


TAPER Pins 
Pratt & Whitney 
Bement-Pond Co., 


TAPES Measuring 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. 8., Athol, Mass. 


a a Machines and Attach- 


Avey Drilling Machine Co., Cin- 
cinnati, Ohio. 

Barber-Colman Co., Rockford. III. 
Buffalo Forge Company, Buffalo, 


Me 2 

Cincinnati Bickford Tool Co., Cin- 
cinnati, 

Haskins Co., R. G., Chicago, Ill. 


TAPPING Machines, Nut 
Acme Machinery Co., Cleveland, Ohio 


TAPPING Machines, 
Acme Machinery Co., 


TAPS and Dies 
Geometric Tool Co., 


America, 


Division Niles- 
Hartford, Conn. 


Pipe Coupling 
Cleveland, Ohio 
New Haven, 


Conn 
Greenfield Tap & Die Corp., Green- 
field, Mass. 


Hanson- Whitney Machine Co., Hart- 
ford, Conn. 

7 Machine Co., Waynesboro, 
‘a. 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Winter Bros. Co., Inc., Wrentham, 
Mass. 


TAPS, Collapsing 
Landis Machine Co., 


Modern Tool Works. Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester. N. 

National Acme Co., Cleveland, Ohio. 


TAPS. Ground 

Greenfield Tap & Die Corp., Green- 
field, Mass 

Hanson-Whitney Machine Co., 
ford, Conn. 

Winter Bros. Co., Inc., 
Mass. 


Waynesboro, 


Hart- 


Wrentham, 


TESTING Apparatus, Hardness 
Shore Instrument G ate. Co., Ja- 


maica, A 
Wilson Mechanical Instrument Co., 
New York, N. Y. 


THREAD-CUTTING Machines 
Acme Machinery Co., Cleveland, Ohio 
Eastern Mach. Screw Corp., New 
Haven, Conn. 
Ex-Cell-O0 Corp., 


Detroit, Mich. 
Geometric Tool 


Co., New Haven, 
Conn. 

Grant Mfe. & Machine Co., Bridge- 
port. Conn. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

: ~w Machine Co., Waynesboro. 


‘a. 
Rivett a & Grinder, Inc., Bos- 


ton, Mas 
— Peirce Mfg. Co., Woonsocket, 
Waltham Mack. Works, Waltham, 


Warner & Swasey Co., Cleveland 
Ohio. 


THREAD Cutting Tools 

Acme Machinery Co., Cleveland, Ohio 

Eastern Mach. Screw Corp., New 
Haven, Conn. 
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| Geometric Tool Co., New 





Haven. 
Conn 

Greenfield Tap & Die Corp., Green 
field, Mass. 

Hanson-Whitney Machine Co., 
ford, Conn. 

Jones & Lamson Mach. Co., 
field, Vt. 

Landis Mach. Co., Waynesboro, Pa. 

Rivett Lathe & Grinder, Inc., Bos 
ton, Mass. 

eee Mfg. Co., 
R. IL. 


Hart- 


Spring 


Woonsocket, 


THREADERS. Pipe 


angoete Bros. Tool Co., Chicago, 


Warner & Swasey Co., 
Ohio. 


TIMERS, Production 
National Acme Co., 


TONGS, Lifting 
pas Bros. 


Cleveland, 


Cleveland, Ohio. 


Tool Co., Chicago, 


TOOL Bits 


Carboloy Company, Detroit, Mich. 


Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Gisholt Machine Co., Madison, Wis. 

Warner & Swasey Co., Cleveland, 
Ohio. 

TOOL Cribs 

Frick-Gallagher Mfg. Co., Wellston, 
Ohio 

TOOL Holders 

Tool Co., Chicago, 


Anesttene Bros. 


1. 
Gisholt Machine Co., Madison, Wis. 
Ready Tool Co., Bridgeport, Conn. 
bef - = ag & Swesey Co., Cleveland. 
h 


0. 
Williams and Co., J. H., Buffalo, 
ie ee 


TOOL Posts, Lathe 

Williams and Co., J. H., Buffalo, 
RB. Ee 

TOOL Work 

Dickerman Mfg. Co., H. B., Spring- 


field, Mass. 
ee Mfg. Co., Woonsocket, 
R. I. 
TOOLS, Boring 
Tool Co., Chicago. 


saree Bros. 


Bullard Company, Bridgeport, Conn. 

Carboloy Company, Detroit, Mich 

Gisholt Machine Co., Madison, Wis. 

be > & Swasey Co., Cleveland 
0. 


TOOLS, Carbide Alloy 

Carboloy Company, Detroit, Mich. 

Crafts & Co., Inc., Arthur A., Bos- 
ton, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 


TOOLS, Cutting 
Carboloy Company, Detroit, Mich. 


Warner & Swasey Co., Cleveland. 
Ohio. 
TOOLS, Cutting Off 
Tool Co., Chicago, 


Armstrong Bros. 
Til 


Williams and Co., J. H., Buffalo, 
/ / A 

TOOLS, Diamon 

Bausch & lou “optical Co., Roches- 
ter, N. Y. 

TOOLS, Knurling 

re Bros. Tool Co., Chicago, 

Warner & Swasey Co., Cleveland 
Ohio. 

TOOLS, Lathe 


Bullard Company, Bridgeport, Conn. 
Carboloy Company, Detroit, Mich. 
Cleveland Twist Drill Co., Cleve- 


land, Ohio. 
Gisholt Machine Co., Madison, Wis. 
Cleveland. 


Warner & Swasey Co., 

io. 
Williams and Co., J. H., Buffalo, 
Bm. E. 


TOOLS, Lathe, Shaper & Planer 
-— on Bros. Tool Co., Chicago, 


TOOLS. Pipe Threading 
Armstrong Bros. 


Til. 
Warner & Swasey Co., Cleveland. 


Ohio. 
TOOLS, Portable & Pneumatic 


Independent Pneumatic Tool Co., Chi- 


cago, Ill. 


sours, Roughing & Finishing 
K. Tool Co., Shelton, Conn. 
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Tool a Chicago, 


| 
| 
| 


TOOLS, Shaper & Planer 
Williams and Co., J. H., Buffalo, 
+ 


| TOOLS, Thread Cuttin 





& 

Williams and Co., J. H., Buffalo, 
| i 2 

TOOLS, Tungsten Carbide Tipped 

Warner & Swasey Co., Cleveland, 
Obio. 

rOOoLSs, Turning 

Warner & Swasey Co., 
Ohio. 

Williams and Co., J. H., 
| ee & 


Cleveland, 


Buffalo, 


TOOLS, Turret Lathe and Screw 
Machin 


e 
Armstrong Bros. 


i Tool Co., Chicago, 
Gisholt Machine Co., Madison, Wis 
bad & Swasey Co., Cleveland, 

0. 
TRANSFORMERS 


Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 
General Electric Co., Schenectady, 
Westinghouse Electric & Mfg. Co.. 
E. Pittsburgh, Pa. 
TRANSMISSION Equipment 
ae Mfg. Co., Milwaukee, 
8. 


TUBING, Aluminum and Seamless 

Aluminum Company of America, 

Pittsburgh, Pa. 

TUNGSTEN, Carbide Tool 

Warner & Swasey Co., Cleveland, 

Ohio. 

TURBINES, Steam 

a> Chalmers Mfg. Co., 
Vis. 

Westinghouse Electric & Mfg. Co., 

E. Pittsburgh, Pa. 


TURRETS, Tool Post 
American Tool Works Co., Cincin- 


nati 
Gisholt Machine Co., Madison, Wis. 
Warner & Swasey Co., Cleveland, 
Ohio. 
UPSETTING & Forging Machines 
Acme Machinery Co., Cleveland, Ohio 


USED Machinery (See Searchlight 
Section) 

Atlas Equipment Co., Chicago, Ill 

Bernstein & Co., Geo. M., Chicago, Il. 

Central Mach. Tool Corp., Toledo, wv. 

Cincinnati Mchy. & Supply Co., Cin- 
cinnati, Ohio. 

Eastern Mchy. Co., Cincinnati 

oe & Co., Louis E., Chicago, 


Milwaukee, 


Falk Machinery Co., Inc., Roches- 
ie. Be 


ter, 
Hill ‘Clarke Machinery Co., Chicago 
Hyman & Sons, Jos., Phila. 
Indianapolis Mchy. & Supply Oo., 
Indianapolis, Ind. 
on ~ toe Mchy. Co., 


nd. 

troquois Mchy. Co., Buffalo. N. Y¥ 

Interstate Machinery Co., Ine., Chi 
eago, Ill. 

Inland Machinery Co., 

Lucas & Son, J. L., Bridgeport, Conn. 

Lunney, Frank J., Phila., Pa. 

Marr | Machinery Co., Pitts 
burgh, 

McDonald Machy. Co., St. Louis, Mo. 

— Co., Saginaw, W. &8.. 


ch. 
Monarch Machy. Co., Phila., Pa. 
Morey & Co., Inc.. New York, N. Y. 
Motch & Merryweather Machy. Co., 
Cleveland, Ohio 
Moyer, J. N., Phila., Pa. 
O’Brien Mchy. Co., Philadelphia, Pa. 
Osborne & Sexton Mchy. Co., Co- 
lumbus, Ohio. 
Ott Mchy. Sales Co., Detroit, a 
es ae & Weisbecker & 


Indianapolis, 


Chicago, Til 


Inc., Cc. 
Simmons ‘Mach. Tool Corp, Albany. 


ae we 
Strong, Carlisle & Hammond Oo., 
Cleveland, Ohio; Detroit, Mich. 
Sun Machinery Co., Newark. N. J. 
Surplus Material & Mchy. Co., De- 
troit, Mich. 
Wachs-Gregg & Co., Chicago, Ill. 
West Penn Mchy. Co., Pittsburgh, Pa. 


V BELT 


8 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


VERNIERS 

Brown & Sharpe Mfg. Co., Provi- 
dence. 

Starrett Co., L. 8., Athol, Mass. 


VISE Stands 
New Britain-Gridley Machine Co., 
New Britain, Conn. 


VISES, Drilling Machines 
[ae Mfg. Co., Chicago. 
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Graham Mfg. Co., 


Providence, R. I 
Hartford Special Mchy. Co., Hart- 
ford, Conn. 


VISES, Machinist 

~~ eens Mfg. Co., Urbana, 
0. 

Wiedemann Machine Co., Phila., Pa. 


VISES, Milling Machines 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio. 

Hartford Special Mchy. Co., Hart- 
ford, Conn. 


Kearney & Trecker Corp., Milwau- 
kee, Wis 

VISES, Pipe 

Armstrong Bros. Tool Co., Chicago, 
Ill. 

Greenfield Tap & Die Corp., Green- 


field, Mass. 
Williams and Co., J. H., 
= 4 
WASHERS 
2S Metalcraft Corp., New York, 
a 


Buffalo, 


WELDERS, Electric 

Ohio Machine Tool Co., 

WELDING Electrodes 

General Electric Co., 
rY¥ 


Canton, Ohio. 


Schenectady, 


Page Steel & Wire Div., 
Chain & Cable Co., Inc., 
Pa. 

WELDING Electrode Holders 

Lincoln Electric Co., Cleveland, Ohio 

WELDING Goggles & Helmets 

Lincoln Electric Co.. Cleveland. Ohio 

WELDING Machines & Equipment 
Elec. Arc. 

Lincoln Electric Co., Cleveland, Ohio 

WELDING Machines, Electric 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 

WELDING Supplies, Electric 

General Electric Co., Schenectady, 
= 


American 
Monessen, 


WELDING Wire and Flux, Alum- 
inum 


Aluminum Company of America, 
Pittsburgh, Pa. 
WHEELS Bees. Steam, Electric, 
Speed, Industri 


a Steel Ps Wire Co., Chicago, 
ll. 


Carnegie Illinois Steel (U. 8S. Steel 
Corp. ow Bw ), Pittsburgh, Pa. 
Columbia Steel Co., (U. 8. Steel 


Corp. Subsidiary), San Francisco, 


Calif. 
U. 8. Steel Corp., Pittsburgh, Pa. 
WIRE 
Arpestenn Steel & Wire Co, Chicago, 


Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

WIRE, Aluminum 

Aluminum Company of 
Pittsburgh, Pa. 

WIRE and Cable, Insulated 


America, 


General Electric Co., Schenectady, 

WIRE. Iron, Steel & Copper 

Roebline’s Sons Co., John A., Tren- 
ton, N. J. 


WORM Drives 

Gear Specialties, Inc., Chicago, >. 

Perkins Mach. & Gear Co., Spri 
field, Mass. 

WORMS 

Gear Specialties, Inc., Chicago, Ill. 

Lempco Products Co., Inc., Bedford, 
Ohio 


WRENCHES, Chain 


Williams and Co., J. H., Buffalo, 
Y 
WRENCHES. Drop Forget ed 
Williams and Co., J Buffalo, 
ae 
WRENCHES. Machinists 
Armstrong Bros. Tool Co., Chicago, 
WRENCHES. Pipe 
Tool Co., Chicago, 


Armstrong Bros. 
Til. 


WRENCHES, Ratchet 
Greene, Tweed & Co.. New York 
City, N. Y. 


WRENCHES, Socket 


Armstrong Bros. Tool Co., Chicago, 
ll. 

Williams and Co., J. H., Buffalo, 
ie Bs 


WRENCHES, Tap 

Greenfield Tap 4 Die Corp., Green- 
field, Mase. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn 


173 

















ALPHABETICAL INDEX TO ADVERTISERS 


Page 
Abrasive Machine Tool Co... 167 
Acme Machinery Co......... 63 
Acme Machine Tool Co...... 48 
MD SNE a 5c varied oo eo ie ois 92 
Allen Manufacturing Co... 97 


Allis Chalmers Mfg. Co. 
Insert between 56-59 
Aluminum Co. of America.... 37 
American Chain & Cable Co. 
Ine. 
American Foundry Equipment 


he withn'eced +See eaiee s 80 
American Optical Co......... 145 
American Screw Co.........- 18 
en Swiss File & Tool 

en SS eke ee 100 
Panto: Tool Works Co.. 16 
Armstrong-Blum Mfg. Co. 148, 149 
Armstrong Bros. Tool Co.... 17 
Arter Grinding Machine Co.. 121 
Avey Drilling Machine Co.... 164 
ee Pee err res 42 
Barber-Colman Co........ 104, 105 
Bardons & Oliver, Inc....... 116 
Barnes Drill Ce. icc. <cccpcve 124 
Baumbach Mfg. Co., E. A.... 164 
Bausch & Lomb Optical Co.. 140 
Bilgram Gear & Machine 

MGS Sirkeb ics sinoted a oree’ 91 
Blanchard Machine Co....... 36 


Boye & Emmes Machine Tool 


EP Se ae ee err 119 
Bridgeport Machines, Inc..... 169 
Brown & Sharpe Mfg. Co. 

26, 27, 28, 29 

Bryant Chucking Grinder Co. 40 
Bryant Machinery & Engineer- 

DN ar ey x vacwy ye sce 50 


Baffalo Forge Co............. 129 


rere ere 60-61 
Bunting Brass & Bronze Co.. 78 
Carboloy Co., Inc............ 101 
Carborundum Co. ........... 122 
Carlton Machine Tool Co.... 165 


Carnegie-Illinois Steel Corp.34, 35 


Chandler Products Co........ 18 
Cincinnati Bickford Tool Co.. 49 
Cincinnati Grinders, Incorpo- 
DE ches 2c ON ws 5 a dane 12, 13 
Cincinnati Milling Machine 
0 Uy 0 at nes 6, 7 
Cincinnati Planer Co......... 133 
Cities Service Oil Co......... 81 
Cleerman Machine Tool Co.. 50 
Cleveland Twist Drill Co. .87, 128 


Columbia Steel Co......... 34, 35 
Cone Automatic Machine Co.. 


ES SE ee 39 
Consolidated Machine Tool 

Fe 31 
Continental Machines, Inc.... 83 
Continental Serew Co........ 18 
Corbin Screw Corp.......... 18 
Coulter Machine Co., James.. 161 
Crafts & Co., Ine., Arthur A.. 164 
Crucible Steel Co. of America. 55 
Cullman Wheel Co........... 146 
Curtis Pneumatic Tool Co... 150 
Cushman Chuck Co.......... 109 
Dalrae Tools Co............. 111 
Danly Machine Specialties Co., 

ania ieee. one, keer 165 
Davis Keyseater Co.......... 169 


De Laval Separator Co...... 44-45 


Desmond-Stephen Mfg. Co.... 164 
Dickerman Mfg. Co., H. E... 165 
Dietzgen Co., Eugene. .. .4th Cover 
Dreses Machine Tool Co.. . ae 


174 


Page 


Earle Gear & Machine Co.... 92 


Eastern Machine Screw Corp. 164 
Electric Furnace Co......... 82 
Errington Mechanical Labora- 
a ee per rere 96 
Ema Machine Co............. 138 
yi a rer 94, 125 
Federal Bearings Co., Inc.... 89 


Fellows Gear Shaper Co..... 10-11 
Ferracute Machine Co........ 141 
OS SE rere 130 
Ford Chain Block Div. Ameri- 


ean Chain & Cable Co., Inc. 150 
Franklin Machine Co........ 161 
Frick-Gallagher Mfg. Co...... 147 
Fulflo Specialties Co., Inc.... 97 


Gallmeyer and Livingston Co. 126 
Ganschow Gear Co........... 90 
Gardner Machine Co......... 123 
Gear Specialties, Inc......... 90 
General Electric Co.......... 73 
General Electric Vapor Lamp 
ee a meee 135 
Geometric Tool Co........... 107 
Giddings & Lewis Machine 
ME MIR ec cdicincwese« Heweda 20-21 
Gisholt Machine Co........52, 53 
Gits Bros. Mig. Co..........- 170 
Gleason Works ............-. 3 
Goss & DeLeeuw Machine Co. 164 
| eee 102 
Grant Gear Works........... 9] 
Grant Mfg. & Machine Co.... 171 
Greene, Tweed & Co......... 102 
Greenfield Tap & Die Corp. of 
EE EPRICE er 72 
Grobet File Corp........:... 167 
Hamilton Tool Co........... 106 
Hanson-Whitney Machine 
| MEETS Ea es ens 68-69 
Hardinge Brothers, Inc....... 115 
Hartford Special Machinery 
IR ons Gould wmmainl e Wo-aaiee 90, 94 
mens Ca, Go. cece tices 17 
Heald Machine Co...... 2nd Cover 
Hendey Machine Co.......... 114 
Henry & Wright Mfg. Co..... 131 
H. K. Metal Craft Mfg. Corp. 171 
Holman Reamer Co.......... 17] 
Hones, Inc., Chas. A......... 166 
Hoskins Mfg. Co............. 144 
Independent Pneumatic Tool 
Ra call ae ote 24 
a: re a 108 
James Bite. Co. D. O........ 91 
Johnson Machine Co., Carlyle. 92 


Jones & Lamson Machine Co.8, 9 


Jones & Laughlin Steel Corp.. 43 
Kearney & Trecker Corp. 
RR Re eRe 419 
Kingsbury Machine Tool Corp. 165 
Lamson & Sessions Co...... 18, 93 
Landis Machine Co., Inc... .14, 15 
Landis Tool Co............. 22, 23 


Latrobe Electric Steel Co..... 172 


LeBlond Machine Tool Co.. 
«hf Se a 421 
Lee & Sem Ge BE. O... 5.626. 126 
Lees Bradner Co...........<. 41 
Leland Gifford Co........... 170 
Lempco Products Co..... 162, 168 
Lincoln Electric Co.......... 59 
Lincoln Machine Co......... 161 


Page Page 
Lodge & Shipley Machine Tool Thompson Grinder Co....... 151 
tot Ge Oe eee eT . 5 Tide Water Associated Oil 
Lucas Machine Tool Co...... 168 Ee ee ry 64-65 
Lufkin Rule Co. (edit.)...... 423 Timken Roller Bearing Co. 
Front Cover 
Massachusetts Gear & Tool Co. 92 Torrington Co......... A > mts 
Mattison Machine Works..... 118 - 
McGraw-Hill Book Co., Inc.. 146 Union Twist Drill Co........ 30 
Meisel Press Mfg. Co........ 90 U. S. Steel Corp. Subsidiaries 
Micromatic Hone Corp....... 120 34, 35 
ty Le Mfg. Co..... a U. S. Steel Products Co... .34, 35 
itts CIT]. ... 2.2 -e0eees Universal Bori Machi Co. 136 
Monarch Machine Tool Co... 25 F ihe 0) ws ie 
National Acme Co........... 77 vr Norman Machine Tool 7 
National Broach & Machine Vv ¥ oO ieaan Ga dine wae" 17] 
OE et ton nu doen snadaah 1) tee sae? s 
Steins Ga... cas 88 Vitrified Wheel Co.......... 124 
National Machine Tool Co... 168 w, 
Satie Guar & ie Ce... Walker Co., 0. Wisndvs veeeees 110 
National Twist Drill & Tool Waltham Machine Works..... 110 
Co. " - 15 Warner & Swasey Co........ 46 
Sas eae emi eee oe Waterbury Steel Ball Co., Inc. 6 
New Britain-Gridley Machine * asec . eee 
Div. New Britain Machine Westinghouse Elec. & —_ —_ 143 
er a 3rd Cover : . ’ ee 
New Departure (Div. General Wiedemann Machine Co..... 139 
Meters falco Coon.) 19 Williams ee 79 
Nichols “W H. Baers. , 8. 132 Wilson Mechanical Instrument 
Niles Tool Works Co........ 92 oa,” Bre ty ¢ Nia el, hh hal - 
Noble & Westbrook Mfg. Co. 171 wig De: a a al ° 
Norma-Hoffmann Bearings Yedit.) ee 4 404 
Ook bi aesd 0:4 0/99 oo eee 66-67 Pattee ta ee ° 
Norton Company .......... 32, 33 Zeh & Hahnemann Co....... 170 
Ohio Machine Tool Co...... 168 e 
ie OO Deere 103 
Oliver Instrument Co........ 167 PROFESSIONAL SERVICES. 152 
Parker-Kalon Corp. ......... 18 € 
Perkins Machine & Gear Co.. 92 
PUNE WOON: OB. os saws entces 18 SEARCHLIGHT 
Philadelphia Gear Works..... 90 SECTION 
re 18 
Phonograph Needle Mfg. Co. 161 Classified Advertising 
Potter & Johnston Machine Co. 137 : f / 
Pratt & Whitney Division ss es Page 
iles- $ OPPORTUNIT : 2 
Niles-Bement-Pond Co. 38 CONTRACT WORK... =: oo 
Preis Engraving Machine Co., EMPLOYMENT SERVICE 151 
8 RR ee + ae 170 LIQUIDATIONS ......... -.. 153 
Putnam Machine Co......... 92 PATENT ATTORNEY tenes + 
POSITIONS WANTED.......... 
Randall & Stickney.......... 166 SELLING OPPORTUNITIES 182 
OS” 2 reer ee 9] USED SURPLUS EQUIP- 
Reed-Prentice Corp.......... 169 Mane enti ben “pata ee 
Rivett Lathe & Grinder, Inc.. 54 Atlas Equipment Co....... 160 
Rockford Machine Tool Co.. 134 y aersee ig BS gee. eas): a 
Roebling Sons Co., John A... 51 Cincinnati Machinery & Supply 
Russell, Burdsall & Ward Bolt a Sere agi 
1 astern Macninery Uo...........-. 
& Nut Co... te teeeseeeeees feo 2 ee ses 95. br 
Ruthman Machinery Co...... 94 Falk Machinery Company........ 156 
oe lg ee Co. ne Saapohad 160 
Sahote Mee Cao i _sadiiease..... @f Sst#i-Giarz Machinery Co....... -159 
Schatz Mfg. Co. Rae ere et 86 Soman & Sone, Teach. Tie ie “4 156 
Schauer Machine Co......... 110 Indianapolis Machy. & Supply 
Se eee 106 a _ aapmadness of psanerns +. + 
EEE BU BIR 6.0 cis nareatowinn 18 Sead Wudiinerr te -gelebes daaheha 160 
Sellers & Co. Inc. William Interstate Machinery Go., Inc... 160 
113, 126 Iroquois Machy. Co. . 2 £ aa ‘< 156 
Shore Instrument & Mfg. Co., eg 9 og ad ay eepeeeRee = 
ee eecet ee ee ee 166 Linney, Foank : edie 7 pis 6 ae 13 
i ay achi Ibreath Machy. Co..... 15 
Sidney Machine Tool Co..... 112 Me Donsta a emt  aede a 
eg ae * | Se a pee Machinery Co........... 154 
smi ‘ SN GIDE 0's's% 6.0 0-445 h Machi ae 156 
South Bend Lathe Works..... 117 Morey Machinery Co., Inc. 159 
Springfield Machine Tool Co. 169 Motch & Merryweather Machinery 
Standard Electrical Tool Co.. 98 Meese, Cee we er 160 
Standard Pressed Steel Co. .95, 166 OBrien Men Co. + 
—_ ae a ee ae G 118, = Ort Machinery "sales ic. + 
otarre sOeqg Ese Weccresccevesece osencranz eisbecker O., 
: ¥ ; ’ CGE SERRE ey pr 158 
ty Carlisle & Hammond snceienind asthe Mack oes”: * 18 
0 Rete. erp ee re he 96 Strong. Carlisle & Hammond Co. 160 
. Sea Mominery fy att ses a S 
Taft-Peirce Mfg. Co.......... 59 Warhs G yr achinery Co 160 
Texas Co. Coeevececoetsteovces 84, 85 West gy Co. ae 154 
AMERICAN MACHINIST, May 31, 1939 





